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NEW NUCLEAR DATA 


1. Radioactivity, Levels, Abundances, Moments 


2. Neutron Cross Sections 


3. Ground State Q’s 


4. Mass Differences and Ratios 


INTRODUCTION 


The nuclear data presented here have been com- 
piled by the Nuclear Data Group which is spon- 
sored by the National Research Council and sup- 
ported by the Atomic Energy Commission and the 
National Bureau of Standards. 


Nuclear Data Group: K. Way,G. H. Fuller, R. W. 
King, C. L. McGinnis, A. L. Hankins. 


Readers: G. E. Boyd, Oak Ridge National Labo- 
ratory; R. W. Fink, University of Arkansas; J. M. 
Hollander, University of California; W. E. Meyer- 
hof, Stanford University; A. C. G. Mitchell, Indiana 
University; H. Pomerance, Oak Ridge National 
Laboratory; G. Scharff-Goldhaber, Brookhaven 
National Laboratory; J. R. Stehn, Knolls Atomic 
Power Laboratory; R. Van Lieshout, Columbia 
University. 


This issue of Nuclear Science Abstracts con- 


tains the first 1954 quarterly list of new nuclear 
data. Additional quarterly summaries will follow 
in issues 12B, 18B, and 24B. Each quarterly will 
be a cumulation for 1954, that is it will contain 
the new quarter’s material and all previous 1954 
quarters’ data. 

As the current literature is surveyed, the new 
nuclear results are first printed on 3” x 5” cards 
which are collected into sets of 100 to 150 cards 
each month. Individuals, laboratories, or libraries 
may subscribe to the card sets directly by apply- 
ing to the Nuclear Data Group, National Research 
Council, 2101 Constitution Avenue, N. W., Wash- 
ington 25, D.C. The price, based on actual me- 
chanical costs is currently $20 per year domestic 
and $30 per year foreign (air mail postage in- 
cluded for foreign but not for domestic subscrip- 
tions). 


CONVENTIONS 


All energies are given in Mev and all cross 
~ sections in barns unless otherwise stated in the 
tabular material. 


Numerals in italics following a measured value 
are the error (as reported by the authors) in the 
last figures of the values. In cases where confu- 
sion seems possible, the conventional + is used. 


Magnetic moments are reported as before with- 
- out diamagnetic correction but are now based on 

pv(H) = 2.79267 and the substandards listed by 
H. Walchli, ORNL-1469. 


In writing reactions in Table 1, Radioactivity, 
Levels, Abundances, Moments, superscripts to 
denote the A value of the target nucleus have been 
used only when the target material is monoisotopic 


or has been isotopically enriched. ‘‘B!9(d,p),’’ for 
example, means that thed,p reaction was observed 
in a sample enriched in B?° while ‘*B(d,p)’’ means 
it was observed in natural B. This policy was 
followed previously for ‘‘heavy’’ but not for ‘‘light’’ 
nuclei. It was not practical to adhere to it in 
Table 3, Ground State Q’s. In this table enrich- 
ment is denoted by underlining the A superscript. 

When a method of production of a radioactive 
nucleus has been given, the lowest bombarding 
energy used by the experimenter is indicated; e.g. 
Ag(20-Mev p). If this energy has actually been 
determined to be the threshold, it is underlined, 
e.g. Sn(14-Mev p). 

Even when unenriched material is not used, the 
nucleus under which the information is listed, is 


often fairly certain because of some large natural 
abundance or cross section, or because the partic- 
ular activity produced or energy released. In 
such cases the nucleus in question is put down 
without following ‘‘ ?.’? When there is no indication 
as to the isotope involved, information is listed 
under the element in question. 

The large black dots on the decay schemes are 
used to indicate experimentally established coin- 
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cidences. a, 8, or y-rays entering a level and 
dotted at their arrowheads have been shown to be 
in coincidence with gamma-rays leaving the same 
level and dotted at their origins. In case of a sim- 
ple cascade the dots of the incoming and outgoing 


rays are superimposed. 

Electron capture, ¢€, is shown on decay schemes 
by long and short dashes. Dashes of equal length 
are used for doubtful radiations or levels. 


ABBREVIATIONS 


a absorption measurement 

apy absorption of 6’s in coincidence 
with y’s 

ace absorption of conversion electrons 

a coin measurement by placing absorbers 
between counters in coincidence 

a total y-ray conversion coefficient, 
Ne/Ny 

Oy 04, » y-ray conversion coefficient for 
electrons ejected from the K,L, 
... Shell 

Q9,01, a@ to g.s., first excited state, 
... of residual nucleus 

b coefficient in angular correlation 
function, 1+ b cos? 6 

B band spectra method 

Beyn measurement by detection of pho- 
toneutrons from Be 

Bn,Bp Binding energy of a neutron, pro- 
ton to a nucleus 

By(@) angular correlation of B’s and y’s 
in coincidence 

Cale calculated value from experimental 
work reported elsewhere 

cc cloud chamber 

CcwW Cockcroft Walton accelerator 

ce conversion electrons 

chem chemical separation of product 
following reaction 

Cpt Compton electrons 

d (1) deuteron, (2) descendant of, (3) 
days, when used as superscript 

d,p(@) angular distribution of protons with 
respect to deuteron beam 

Dyn,Dyp measurement by detection of pho- 
toneutrons or photoprotons from 
deuterium 

E average energy 

Ep resonance energy 

Eg ,Ey, ... energy of 8 ray, energy of y ray, 


Edis disintegration energy 

EA electrostatic analyzer 

E1,E2, ... electric dipole, electric quadru- 
pole, ... 

eA Auger electron 

el elastic scattering 

€ electron capture 

EK EL electron capture from K, L shell 

f fission, in abbreviations for meth- 
ods of production or detection 

F-K Fermi-Kurie 8 energy distribution 

plot 

(@,T) numbers of y’s as function of angle 
and temperature 

YY,BY, 2Y NY YyY>BY, @yY, or ny coincidences. 
(0.123 y) (0.246 y, 0.325 y) means 
0.123 y in coincidence with 0.246 
y and 0.325 y 

1 resonance half-width (the whole 
width at half-maximum) 

G-M Geiger-Miiller counter 

g.8 ground state 

I (1) nuclear induction magnetic res- 
onance method; (2) spin in units 
h/27. +or —signs after spin val- 
ues denote even or odd parity of 
state in question ; 

ic ionization chamber 

IT isomeric transition 

J quantum state of compound nucleus 
in a nuclear reaction. ‘‘I’’ is 
used to denote the spin of the 
target nucleus, final nucleus 

K/L aK/ay, 

1 angular momentum of particle ab- 
sorbed into nucleus 

M molecular or atomic beam reso- 
nance method } 

M1,M2,... magnetic dipole, magnetic quad- 
rupole ... 

mb millibarns 


para 
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microwave method 

measurement by total reflection of 
neutron beam from mirror sur- 
face 

mass spectrometer 

(1) magnetic moment in units of 
nuclear magnetons, (2) micron, 
10-4 cm 

microseconds 

pile oscillator method 

(1) proton, (2) predecessor of 

proton resonance. Magnetic field 
standardized by means of proton 
resonance frequency 

paramagnetic resonance method 


parentheses parentheses are put around values 


which are given for identification 


purposes 

pe proportional counter 

pe photoelectrons 

ppl photoplates or emulsions 

primes primes indicate inelastically scat- 
tered particles 

q electric quadrupole moment in 
units of barns 

quad res quadrupole resonance method 

Q reaction energy in Mev 

8 (1) spectrometer method, (2) sec- 
onds, when used as superscript 

spr pair spectrometer 

s atomic spectra measurement 

scin scintillation counter 


2 cryst scins 2-crystal scintillation spectrom- 


sl 


H2 
11 
stable 


eter 
lens spectrometer 


slce . conversion electrons measured in 
lens spectrometer 

st strong 

8ST 180° spectrometer 

stv 2 double focusing spectrometer 

o cross section in barns 

or cross section at resonance energy, 
Eo 

Oa absorption cross section 

Cel elastic scattering cross section 

Cin ' inelastic scattering cross 
section 

Os scattering cross section 

Or total cross section 

t (1) triton, H®, (2) total cross sec- 


tion when used under o in cross 
section list 


T (1) isotopic spin; (2) temperature 

T half life in units indicated 

T15T2 half life of upper, lower state 

Tp Tee half life for double B, double ¢ 
decay 

th thermal 

VdG Van de Graaff accelerator 

W,Vw weak, very weak 

% % of disintegrations 

if relative numbers. When used in 


connection with y rays, relative 
numbers of photons, not photons 
plus conversion electrons, are 
meant 

+one even, odd parity when used in con- 
nection with level properties 


Standard journal abbreviations are used. 


1. RADIOACTIVITY, LEVELS, ABUNDANCES, MOMENTS 


56'n1°® not found by (n?,p) when Cu exposed 
to possible n? from B1i(23-Mev p,n?) 


B.L.Cohen, TeHs Handley, Phys. Rev. 92,101, 
(1953). 


Capture y H(nyY) E,= th scin 
2.23 
No other y @, = 0.02 to 3) (<5%) 


Be Hamermesh, RoJsCulp, Phys. Reve 92,211(1953)- 


cs 0.0176 4 
Neutrino mass (kev) :<0.500 (Dirac) 
< 0.250 (Majorana), < 0.150 (Fermi) 


D.-R-Hamiiton, W.P.Alford, L.Gross, Phys. Rev. 
92, 1521 (1953)- 


He? — Levels H3 (He3 yp) Ey? = 0230 
? 3,5 +S» D group observed.at E,= 9.33 scin 
ee No group to first excited level observed 


C.0-MOak, Phys. Revs 92,383(1953); 91,462A(1953)~ 


Lif = |q >0 L16¢1 M 
Ste a(L1°) /q(Li7) 1s positive 


stable 
P. Kusch,Physs Reve 92, 268 (1953)- 


|q(Li®) q(L17)| = 0.019 L1a1(810,), quad res 


N.GeCranna, Cane Je Phys. 31,1185 0953). 
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Level He* (d,d) E,=1.0t02.0 
2.187 J=3+ [=0.035 
o and d,d(@) 


No level between 262 and 3.2 


T-Lauritsen, T.Huus, Phys. Reve 92,1501(1953)- 


qa negative ? 

Calculation takes into account quadrupole’ 
moment induced in s electrons bynuclear q 
ReM.Sternhelmer, HeMeFOley, Phys. Reve. 92, 


1460(1953)3; ReAsLogan, R.wE.Coté, P.eKusch, 
Phys. Rev. 86, 280 (1952). 


Levels L16 (4, p) E,= 8 
g-S. Le 1 d,p(@) 
(0.478) T= 4 


UeReHOlt, TeNeMarsham, Proce Phys. Soc. 66A,1032 
(1953). 


a 


Level Li? (ds) Ey= 8 
BeSt = de erie: dp (4) 


+mb/sterad at 0° 


UeReHolt, TeNeMarsham, Proc. Phys. Soc. 66A,1032 
(1953) 


T 0.168° C (<270=Nev -y) 


DeReagan, Physe Reve 92, 651 (1953). 


Level Be? (d,t) Ey= 1016 
g-8. graph of d,t(9) =~ ppl 


M.K.eJuric, B.S.Marsicanin, Bull. Inst. Nuclear 
Scl., Boris Kidrich 3, 139 (1953). 


Levels B (D,a) ED= 1.98,2.61 
QoS 
2.9 

No other levels found below7 Mev (<10% gS.) 


ReMalm, D.R- Inglis, PhySe Revs 92,1326(1953). 


Levels Li! (psy) E, = 0044 
2.08* (4.09) a ranges 
1.9% 5.31 
0.5% 7.51 

*a pairs per y from 17.63 level ay 


E-KeInall, AeJeFeBoyle, PhileMage 44, 1081(1953). 


Levels He a,a) E,= 12.9 to 21.6 
72558 O75 =.0 0 Tearine 


10.8 J) Aa alain 1 oe 
a,a (6) 


F.E.Stelgert, M.B-Sampson, Phys. Rev+ 92,660(1953)° 


p, a(o) L1(Da) E = 0.61, 0.71, 0.80 
Coefficients of angular distribution given 


D.K.Cartwright, L.eL.Green, JeCowllimott, Phil. 
Mags 44, 1307 (1953). 


2.5 x 100¥ 


q ~0.02 Mic 


W.D.Knight, Phy8. Reve 92,5394(1953)- 


Level Be? (d,p) Ey= 8 
g-S. L=1 d,p(@) 


-JeRsHOlt, T.N.Marsham, Proc. Phys. Soc. 66A,1032 
(1953)- 


Level Be? (dy) Ey= 1016 
g-S. graph of d,p(@) ppl 


M.K.uurié, B-S.Marsicanin, Bull. Inst. Nuclear 
Sel., Boris Kidrich 3, 139 (1953). 


Level Be? (d,n) recoil 
(O72) Or ey 4 pri APs 


v.Thirion, V.L.Telegdi, Phys» Reve 92,1253 (1953). 


Levels Be? (dyn) Ez 0.96 ppl 


GeSe d,n(@) 

Ww 0.72 

1.74 

2.15 

3.58 

Distributions show combination of stripping 
and compound nucleus formation 


Pree PP Eo 


UeS.sPrultt, C.D.Swartz, S.S.Hannay Phys. Rev. 
92, 1456 (1953)3 91, 463A (1953)- 


10 
Levels B (PsP) E,~7 sir 
0.717 5 
1.739 5 
ZeS2r5) 
3.583 5 
S775 


BY? (4,d/) 
1.74 level not observed 


C-K.Bockelman, C.P.Browne, W.W.Buechner, AeSperduto, 
Phys» Reve 92, 665(1953); 90,340A(1953) 


Capture y's Be? (Dyy) scin 
Zz = 
248 level F, =.0,993. T= 0,088 
0.26 O41 ~O.3t 1.43 
203 3: 0.72 18.9+ 7.5 
0.6 F 1.02 
= 1.085 T° ~0.004_ 
7.56 level F, 


$0008 (0.41) ~O.05¢ 1.43 
tei ae 0.72 ~0.15t 2.0-2.5 

S004 (1.02) 10¢ 6.9 
+Thick target y yield per 10° protons 
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gio 7.56 ot Bi2 Levels B (dy) Ey=8 
- aie 2.0-2.5 es L dy p (6) 
. . .032 5 <n 
stable 0.03 Ht  geSe i 
HEE p (0.95) 1 
54¢ (1.67) 0 
6.9 ‘ 25¢ (3.38) 1 
Lio ta tt (3.76) 17 
2ot (4.53) a 
+mb /sterad at 0° ++mb/sterad at 15°,35° resp. 
1.43 UeReHOlt, ToN- Marsham, Proce Phys. Soc. 66A 
1032 (1953). 
0.72 
stable BIO pi3 T <5x107** or > 0.5" 
W.eFeHornyak, T.eCoor, Phys. Rev. 92,675(1953)3 ee! No activity attributable to this nucleus 
92,463411955)- t found when various low and middle Z 
targets irradiated by 340-Mev p, 190-Mev d 
E.L.Hubbard, LeRuby, WeF.Stubbins, Phys. Rev. 
I 92, 1494 (1953). 
B q +0.0355 2 M 
5 66 
stable G-eWessel, Phys. Revs 92, 1581 (1953)- 
cll Resonances B?° (psy) =0.5t01.7 
ae 0.78 broad 
ar 
Level B(dyp) E,=8 pets 
g-S. bei dy p(@) = 
ReW.Krone, L.W.Seagondollar, Phys. Reve. 92, 
JsR-HOolt, T.N-Marsham, Proc. Phys. Soc. 66Ay, 1032 935 (1953). 
(1953) 
- ; c!2 Level N(4,a) Ey = 0.62 
Levels B® (dD) Ey = 8-06 ea el 100¢ = (4. 43) 
ot 7.991 r< pias Raat? stable et = s«7.68 3 P<0.025 swW2 
ot 8.57 1 paneh bp acvels No other level below 9.2 Mev (<1t) 
58t 8.93 1 
100f 9.19 1 D.N-FeDunbar, RoE.PIxley, WeA-Wenzel, W.Whallng, 
9.28 1 Phys. Revs 92, 649,1095A(1953)- 
~e0t 10.32 2 Tl =0.054 
+ Rel. numbers of protons at 90° 
13 10 
MeMEIkInd, Phys» Revs 92,127(1953)5 91,463A(1953) fe ne erees a En tare BS 
J as,D(@) 
stable = 
g-S. 1/2 
; Sasa ae" 
Levels Be? (dyny Be’ (dyp) Ey = 0496 S372000 SYR. 
~16.7 pepe dyn (4) 3.86 5/2 
~16.7 J*5/2- d,pD (8) No 0.7 level (“7% of gS. protons) 
Strong cos 6 terms superimposed on stripping 0.21 Y observed, interperted as 30% branch 
patterns consistent with above spins from 3.9 to 3.7 level 
Yield proton ups 
UsS.Prultt, pe eet SeSeHanna, Phys. Rev. ao eae Snr ie 6heretes 
; A - 
92, 1456 (195315 91, 463A (1953) E.SeShIre, JeRsWormald, G.LIndsay-Jones, A«Lundén, 
A-GeStanley, Phil. Mage 44, 1197(1953). 
gi2 Levels Bt (4,p) E, 7 8406 sr Level C (n,n) E, = 2.08; scin 
bg 100g. 8. P< 0.010 for (6.87) J=3/2*,5/2* myn) 
0.03 
78t 0.95 1 Bi sevele ReRicamo, Nuovo CIm. 10, 1607(1953)- 
285+t 1.67 1 
69t 2.62 1 
4t 7 AY fe 4 | 2 
186+ = 3.38 1 B(@yD) eRe 
NO 0.7 level apy 


+Rel. numbers of protons at 90° 


MeMsEIkInd, Phys. Reve 92,127(1953); 91,463A(1953? 


JeThirion, Ann. Phys. 8, 489 (1953). 


c!3 
6 #7 
stable 


ci 
6 8 
~5 600% 


yi 
ie 
stable 
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y's C (ds DY) Ey = 204 
0.168 sl pe 
45t (3.08) sl Cpt 
Sh eaissez 
4t 3.83 


ReJseMackin, Urey PhySs R@Vs 92, 529A(1953)- 


Level C(dsD) 
g.S. 1 ei 


Reaction proceeds mainly by stripping 


Ey ™ 0028 to 0.64 
d,p (6) 


B.KoudIJs, F.P.GeValckx, P.MeEndt, Physica 19, 
1133 (1953). 


Levels C (PsP) E, =2to7 
“tg a 


~6.4 
C(D»Dty) E,=2to7 
6.90 a 
7.40 


M.Martin,H-Schnelder, M.Sempert, Helv. Phys. Acta 
26, 595A(1953)- 


Levels 0 (d,a) E, = 19 ppl 
2.6F gS. 
<0.1f (2.31) 


- ¢Total o in mb 


R.G.eFreemantie, W.M.Gibson, D.J.Prowse, J.Rotblat, 
PhyS. Reve 92, 1268(1953)- 


Levels — N(DyP) E,~7 sr 
2.313 5 


3.945 6 
4.91 J 
5.10 1 


N(dyd) 


2.31 level not observed 


C.K.Bockelman, C.P.Browne, W.W.Buechner, A.Sperduto 
Phys Reve 92,665(1953) 90,340A(1953). 


Capture y's c13 (psy) scin 
8,06 level _E, = .55. T= 1> 09% 

.- 2.307 <O.7F (5.70) 

H.tt 100f 8.06 


AsBeClegg, D-HeWilkinson, Phil. Mage 44,1269, 
(1953)- 


scin 
(3.38Y) (2.317) 
(0073Y) (405-5 e2y) 


y's c}3 (d,ny) 
5.69 level 
5.81 level. 


Capture y's c13 (pry) sein 
2.06 level F, = 0.55 = 0,055 

7.3t 1.63 1st 4.0 

73t 2.32 sof =: 8.0 


2 yi 
eo 
stable 


yi 
ries a! 
stable 


Sof 1.64 59¢ 4.7 
66t 2.33 27t 66.25 
20t 3.94 14¢ 8.6 
8.70 level E, =i, [= O. 
290t 8.7 


evel F, 21.47 [= 0,02 
e5t 0.731 ~=—100f 


3.09 
TT 2.32 4et 5.1 
17 2.8 S5t 5.7 
eve = 1.55 [= 0,007 
P 
285 9.0 
9.17 level F, 21.76 C= 0.0021 
10f 2.43 90t 9.2 t 
10t 6.5 
9.49 level E, = 2.10 [= 0,045 
26t 2.32 100t 4.41 
26t 2.78 74¢ 5.09 


H.H.-Woodbury, ReBe-Day, AeV.TOllestrup, Phys. 
Reve 92, 1199 (1953). 


Levels Bl° yp) Br° a,d) 
po Eg 3d 
1252) a 0.043 
12.50 0.036 
12.61 0.050 
12.69 3 0.014* 
12.78 4+ 0.014* 
(2 /6rS! 43 02005 
12.92 4t 0.024 


No capture y's - scin 
Yield p anda groups given for 7a energies 
*all partial ['s also given E,=1t02 


E.S.Shire, uJ.«ReWormald, G.KIndsay-Jones, 
A.Lundén, AsG.Stanley, Phil. Mag. 44, 
1197 (1953). 


N(nyp) . “N (nya) 


Levels 
11.26 ey Ae pe Te ed 
11.4) 12.46 11.99 13.49 
11.78 12.65 12.10 13.61 
11.91 12.90 12.17 13.74 
12.02 13.01 12.39 13.85 
12.12 12.49 13.95 
12.63 14.01 
(2.86 14.19 
12.96 
RaBe n io™' 


G. von Glerke, Z.Naturf. 88, 567 (1953). 


018 (p,a) E, "004 to 007 


No y scin 


ReReROy, AsLagasse, MedeDecock, Phil. Mag. 44, 
1189 (1953). 


ol 6 
8 8 
stable 


0!7 
8 9 
stable 
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Levels O(PsP') Ep = 9.5 ppl 
(6.05) (6.9) 
(6.13) (7.1) 


W.E.Burcham, W.M.Gibson, A-eHossain, J.Rotblat, 
Phys. Reve 92,1266(1953). ; 


Levels F'? (psy) E, = 0487 
L 
(6.13) 3- 
(6:9) 7072" 
(7.1) i 


Y polarization studied by Dfy,p) at 90° 


LeWeFagg, SeSoHanna, PhySe R@Ve 92,372(1953)3 
88, 1205(1952).- 


Levels N25 (p,a) E, = 0023 to 0.96 
12.43. J = of Ds, (8) 
13.090 v= 1° 


A.V.Cohen, A.P.French, Phil. Mage 44, 1259(1953) 


Levels 0 (dy D) E, = 19 ppl 
3ét GaSe 1,2 2 d,p(@) 
23¢ (0.88) 1 =0 


FTotal o in mb 


R.G.Freemantie, WeMeGIbson, DeJsProwse, JeROtblat, 
Phys. Reve 92,1268(1953)- 


level N(@»D) 


0.86 


E,=5.30 ppl 


E-Hjalmar, H.Slatls, Arkiv Fystk 6,451(1953). 


recoil 
T'=2.541.0 x 10729 


Level , 0(d,n) 


(0.87) 


UeThIirion, V.LeTelegdl, Phys. Reve 92,1253(1953). 


Levels 


0 (n,n) E,, = 0039 to 1.4 

4.56 J=3/2- nyn(@) 
5.08 J=3/2t 0 recoil 
5.39. J=3/2- 

R.KsAdaler, Phys. Reve 92, 1491 (1953) 

Levels C(@,n) E,=0 to2 
7.158 9 ~0.003 scin 
7.372 11 


GeAsJones, D.HeWIikinson, Proc. Rhys. Soc. 66A, 
1176 (1953). 


Levels 0 (n»a) 
6.55 7.28 
6.79 7.43 
6.96 7.63 
7.11 
Li (d,n) ic 


K.KImura, Reishiwarl, w.Sakisakay, I+Kumabe, 
$ Yamashita, K.Mlyake, Bull. Inst. Research, 
Kyoto. Unive. 31,204(1953); Chem. Abstre 47- 
103589(1953)- 


o!7 
8.9 
stable 


Fig 
9 10 
stable 


ne20 
ZO, 0 
stable 


Levels © -0(n,a) 
6.83 7.85 9.76 11.36 
6.89 7.98? 10.07 11.49 
6.99 8.23 10.25? 11.617 
7.11 8.62 10.39 11.84 
7.35 8.84 10.57 12.03 
7.48 9.09 10.85 12.25 
7.63 9.34 1.077 12.47 
PTA OT PS A Be WAL lie 12.73? 
RaBe n te 
Ge von Glerke, Z- Naturf. 8a, 567 (1953). 
Bt 1.749 sl 
No 0.88 B* (< 1g) No y 
C.Wong, PhySe Reve 92, 529A(1953)- 
Levels N(@,p)0 BE, = 1.5 t03.5 
ie 
0.3t 6.694 0.027 pe 
5t 6.854 0.093 
healt ~0 246 


aa elastic resonances consistent with above 
levels 
+Percent of elastic scattering 


NeP.Heydenburg, GeM.Temmer, PhySe Rev» 92,89(1953) 


Levels o*8 (ayn) Ey=2 ppl 
0.2 3.85 
0.9 4.5 
1.4 4.8 
1.6. 5.2 
2.2 5.5 
2.75 


ReL.Seale, Phys. Reve 92, 389 (1953). 


F-K plot linear sl 


Bt 5.42 
y 1.627 


C.Wong, Phys. Reve 92, 529A(1953)~ 


Levels PP (pa) | 
13.44 ry <2 ev ecin 
13.70 -.[ *< 15 ev 


*From intensity of Ne2° 42-Mev y relative to 
016 @- and 7-Mev y's 


DeHeWlikIinson, A.BeClegg, Phil. Mage 44, 1322 
(1953)- 


Levels F)9 (pyar) 
(13.759) J = 1+ Dy 6.14y (0) 
(14.182) J = 2- p,6.9¥+ 7-17 (6) 


(6.14Y) /(6.9Y + 7.1Y) = 8.7 at 90° E, = 1.361 


UeEsSanders, Phil. Mage 44, 1302 (1953). 


€, 722% 


W.F.Hornyak, T.eCoor, Phys. Revs 92,675(1953)- 


Mg2 
L2792L2 


stable 


al27 
13° #14 
stable 


3i2? 
14° «#15 
stable 


p3l 
15 16 
stable 
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be Mg (n,nry) E,=14  scin 
1.4 nry 


ReE-Garrett, F.el.eHereford, B.W.-Sloope, Phys. 
Reve 92, 1507 (1953)3 91,4414 (1953)- 


Resonances na?3 (psy) 
0.3022 6 [<50 ev 
0.5945 15 I“~ 400 ev 


O.HeTurner, Australlan Je Scle ReSe 6,380, 
(1953). 


Capture y's Na?3 (Dy) E, = 063022 
~est 0.41 at 6.2 scin 
< 30t 0.63 3t 6.8 
~sot 0.80 6t lee 
~70t 1.38 44t 7.73 
2oct 2.86 =~it 8.5 
14¢ 93.43 tat 9.2 
1st 3.89 val 9.9 
est 4.30 13+ 10.6 
~2t 5.3 at 11.2 


~st 5.8 23t 11.8 
Yy coincidences support decay scheme 


O.H.Turner, Australian J. Scl. Ress 6,380, 
(1953)- 


y's A1?7 (n,nty) E,714 cin 
0.82 ny 
1.02 
2.34 


R-E.Garrett, F.l.Hereford, B.W.Sloope, Phys. 
Reve 92, 1507 (1953)3 91,441A (1953). 


I 1/2 8 


ReAeO0gg, Ufey UeDeRAyy Us Chem. Phys. 22, 147, 
(1954). 


I 1/2 Mic 
<1x107* 


ReL.white, C-H.Townes, Phys. Reve 92,1256(1953) 


Vtg 3.945 $1(3-Mev d), sl 
Bh ~2.6 
y 1.5% (1.28) 


HeRoderick, C.Wong, Phys. Revs 92, 204(1953). 


T pie P($30-Mev 7) 
No y scin 
No shorter lived activity observed 
P.Stahelin, Helv. Phys. Acta 26,691(1953). 
Resonances A127 @,p)si 
(4.0) Pr = 0.36 cc 
(4.4) T = 0.30 


R«R«ROy, CoGodeau, PhI}. Mags 44,1184(1953)~ 


333 
16 17 
stable 


eel] 
at 


438 
18 20 
stable 


38 
19 19 
0.95° 


a?® (nya) E, = 2.15 to 4.40 
0.9 pe 
(Incorrectly given as 1.1 in NSA 7) 


Level 


BedeTOppel, S.0.Bloom, Physs Re@Ve 91,473A(1953)¢ 


No 6 's with E,<10 kev found from 
CoHe8?5H in cc 


GedePlatn, HeLeMorrison, P.HePitkanen, FeTe 
Rogers, Ute, PhySe Reve 92,529A(1953)- 


d 33"Cl 


WeArber, P.Stahelin, Helv. Phys. Acta 26,§84A,691 
(1953); Phys. Rev» 92, 1076(1953)- 


Ta 1.58° chem 


Levels C13) (asp) EB, = 7045 
2.13 a 


3.73 


AeZ.Kranz, WoW.eWatson, Phys. Reve 91,1472(1953). 


Te 0.95° 
fey (4.57)* 
7 (0.95°K) (7 (727"K) = “1 BE, £16 to EB <3t 
Suggest this is J = of and T = 1 state 
*Formerly assigned to K37 


K(<31-Mev Y) 


P.Stahelin, Helv. Phys. Acta 26,691(1953); 
Phys. Revs 92,1076(1953)+*F.1-BOley, Dede 
Zaffarano, Phys. Revs 84,1059(1951)~- 


No (2.04 8) (1.51 Y) polarization-direction 


D-ReHamilton, A.Lemonick, FeMePIipkin, Phys. Rev. 
92. 119111953); 90, 370A(1953) 


T 5.49 1 ca*6 (pile n) chem 
om 60% 0.46 sm 2 
40% 1.40 

Y 0.1495 sr ce, 
0.234 cer 
0.495 ce pe 
0.80 pe” 
1.30 pe~ 

(> 0.68) (~ 0.27) 


UeM.Cork, JsMeLeBlanc, M.KeBrice, W.H.Nester, 
Phys. Reve. 92, 367 (1953)- i 


T 4.39 2 Cr (420-Mev p) chem 
[oie 81% 0.685 sl 
19% 2-060 F-K plot linear 


L.Marquez, Phys. Rev» 92, 1511 (1953). 


Ca(26-Mev d) chem; a 
T1(26-Mev 4) Chem 


“80h «43—s«O«w 8 
20% 2.0 
1.3 


Y. scin 


AcHsWeAton, Ure, E-Greuell, Wedevan Dijk, Physica 
19, 1049 (1953)- 


sclt8 
21 27 
783° 


Tit? 
22 25 
stable 


Tit? © 


220 27 
stable 


NEW NUCLEAR DATA 


0.375 scin 


y 25t 
+Percent of Bt 


ReH.Nussbaum, Re van Lleshout, A.H.Wapstra, Phys. 
Reve 92, 207 (1953). 


r 344° 5 d 4.8°Ca 

B&B 28% 0.280 F-K plot linear sl 
72h 0.490 F-K plot linear 

as ~0.22 sl ce” 

L.Marquez, Phys. Reve 92, 1511 (1953)- 

T 3.40° 5 d 4.8°Ca 

Fees 0.64 sm 2 

Y 0.1595 K/LM~1i0 si ce” 

(02648) (0.16y) 


UeM.Cork, JoM-LeBlanc, M.K.Brice, W.H.Nester, 
Phys. Rev. 92, 367 (1953)- 


Y 100t (0.98) 
100f 1.04 
100¢ =: (1.32) 


H.Casson, L.S.GOodman, V.E.Krohn, Phys. Reve 
92, 1517 (1953)- 


T1(< 18-Mev n) scin 
vt® comparison 


(1.04y) (0.98y) (6) I=6, 4, 2, 0 


C.E-Whittle, P.S.Jastram, Phys. Reve 92,205, 
(1953)- 


scing By 


ReH.NUSSbaum, Revan Lieshout, A.H.eWapstra, 
Phys. Reve 92, 207(1953)- 


No 0.48y (<1.5% of *) 


I 5/2 Ti*’cl, I 
b 0.7871" 1 
‘from v (T1i*7) fv (D) = 0.36721 6 


Also v(Ti*’) fv (C135) = 0.57493 6 


C.Deveffries, Phys. Reve 92,1262,1096A(1953)« 


7/2 TI*9Cly I 
m -1.1023"2 
*From v(T1*9) fv (D) = 0.36731 6 
Also v (T1*9) fv (c135) = 0.57508 6 


C.D.deffries, Physe Reve 92,1262,1096A(1953).~ 


NO 0.48Y (<3% of 0.328y) scin 


R.He-Nussbaum, R.« van Lieshout, A.H.Wapstra, 
Phys. Reve 92, 207 (1953)- 


No y (< 208) T1(26-Mev d) chem; a 


AwHeWeAten, Jfey u.KOOT, Be de Vries, Aol. 
Veenendaal, Physica 19, 1051 (1953)- 


0.692 Cr(420-Mev p) chem 


No 0.826° (< 0.2%) sl 
No > 0.878 (< 0+1%) 


L.Marquez, Phys. Revs 92, 1511 (1953)- 


yt8 
23 25 
16.09 


y5l 
23 28 
stable 


y52 
23 29 
226" 


Cr 


cri9 
24 25 
41.8" 


(2e2Zy) (0.99Y) Cr(z2-Mev d) chem scin 


yyy in 10+5%o0f disintegrations 
Bt / (1.32y) = 0.49+ 0.04 assuming Na?? Bt/e = 19 


0,99 


ot 
stable Tits 


HeCasson, L.S.Goodman, V.Ee«Krohn, Phys. Reve 
92,1517(1953). 


I 6 para 
w(V5°) yx (V52) = 0.6501 14 


C.Kikuchl, MeHeSIrvetz, VeWeCohen, Phys. Reve 
92, 109(1953)5 PhysS- Reve 88, 142 (1952)- 


q ~0.3 s 


KeMurakawa, T.eKamel, Phys. Reve 92,325(1953)- 


Levels V (dy) EB, = 5474 sir 
gat g:S. 
3et 0.13 4st 2.13 
vt 0.42 33t 2.15 
5ot 0.78 4ot 2.31 
75t 0.83 39t 2.42 
21t 1.40 10t 2.46 
ist 1.48 get 53 
100t 1.55 21t 85 


3et 1.79 41t 
20t 1.84 52t 


2 
2 
sot Wie Ast ect 3.00 
3 
3 
43t 2.09 est 3 


uUsE-Schwager, LeA-Cox, PhySs Reve 92,102(1953)- 


Neutron resonance (ev) E,=35 to 10 ev 
3800 of? = 8.55 x 107 
time of flight 


E.Melkonian, W.W.eHavens, Ure, LeJeRalnwater, 


Phys. Reve 92, 702 (1953)- 
Bt 1.47 a 
i4 5t 0.060 scin 
1st 0.091 
12t 0.15! 
5t 1.57 
NO 0.19 Y 


+Percent of ft 


ReHeNussbaum, R» van Lieshout, A.H.Wapstra, 
Phys. Reve 92, 207 (1953)- 


10 


mn 


25 30 
stable 


un 56 
25 31 
2.58" 


Fe 


co°? 
2h moe 
stable 
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NO 0.48Y (<3% of 0.328y) scin 


ReHeNussbaum, Re» van Lieshout, A.H eWapstra, 
Phys.e Revs 92, 207 (1953)- 


No y (<20%) Cr(8-Mev d) chem; a 


AsHeWeAten, Urey UeKOOT, Be de Vries, As Le 
Veenendaal, Physica 19, 1051 (1959). 


Te 324° Feo‘ (pile n) chem 


Y 0.83 


GeH-Stafford, L.H.Stein, Nature 172,1103(1953) 


q ~0.4 s 


K.Murakawa, T.Kamel, Phys. Reve 92,325(1953)- 


Mi 98% E22% vyyle) 
Mi 92% E2 8% — 
I=2, 2, 0 
I=2, 2, 0 


Y (1.8) 
(2.1) 

(18yY) (0.88y) (4) 

(2 oY) (0-85y) (6) 


F.ReMetzger, WeBeTOdd, PhyS. Revs 92,904(1953) 


(0.848Y) (108122 13y) 
NO (1.817) (2.13y) 


E-Germagnoll, A.Malvicini, LeZappa, Nuovo 
Clim. 10, 1388 (1953). 


y's Fe (n»n'y) E, = 14 scin 
0.85 1.44 n'y 
1.29 2.10 


ReEeGarrett, Fel.Hereford, B.«WeSloope, Phys. 
Reve 92, 1507 (1953)3 91, 441A (1953). 


Dh 30F 0.370 scin 


¢Percent of 6 


ReHeNussbaum, Re van Lieshout, AH Wapstra, 
Phys. ReVs 92, 2 07 (1953). ns 


Fe(pile n) chem 
differential ic 


cf 45.0° 2 
Counted for 16 days 


J.Toballem, Us phys. radium 14, 553 (1953)- 


q 0.5 8 
K.Murakawa, TeKamel, Phys. Reve 92,325 (1953)- 
y (1.38) .7< 7x 10-20" oy 


$-Gorodetzky, A-Knipper, ReArmbruster, A- 
Gallmann, Je phys. radium 14, 550 (1953)« 


ie 0.062 Al=2, yes shape EA 


T.Kobayashl, GeMiyamoto, S.Morl, Je Phys. SOCee 
Japan 8, 684 (1953). 


Cu 


Cu 
29 
stab 


63 
34 


y's _ Cu(n,nry) E,= 14 scin 
0.9 ? 1.53 onty 
1.13 2.19 


ReE-Garrett, F.eLeHereford, BeWe-Sloope, Phys. 
Reve 92, 1507 (1953)5 91,441A (1953)- 


qa -0.13 8 


H.Kopfermann, d 
Nachre Akad. wiss. Gott 
Tha, Now 1 (1953)- 


AeSteudel, S.Wagner, WeWalcher, 
Ingen, Math-phystik. KI 


zn(pile n) chem 
differential ic 


T 245.0° 8 
Counted for 60 days 


UeToballem, Je Phys. radium 14, §§3(1953)- 


Bs 1.7% 0.325 FK plot linear to 0.05 

Yy 44.1% (lel!) a@=2.6x107* E2 sl 
K/LM <10 

€ 54e2% 


gs - 
e, : BY : ce” = 10,300 : 361: 2.35 


JeFePerkins, S.KeHaynes, Phys. Reve 92, 687, 
1096A(1953)+ 


Bt 0.327 Cu(d,2n) chem; sl 
Yy (let) @=108x 107% 

NO 0.20y (<3x107") 

y/Bt = 28 7 


€,.s./6" = 34 7(calc) thus AL=0 transition 


R.eBouchez, PeHubert, NePerrin, MeSakal, Je 
phys. rad{um 14, 29A; 14,273(1953)3 Compt. 
rend. 236, 1249 (1953)- 


0.320 sir 
Na22comparison (€ = 10%) scin 


Bt 
/ Bt = 24 


T.Yuasa, Compt. rend. 237, 1077 (1953)- 


Relative abundances 
A 69 71 
% 60.5. 30.5 


Ga vapor ms 


SeAntkiw, VeHeDibeler, Je Chem. Phys 1 
alan > ; ys. 21,1890 


Neutron resonances (ev) E, = 068 to 10°ev 
o J 5 time of flight 
102 2,200 
310 170, 000 
500? 
1000? 


E.Nelkontan, W.W.oHavens, Ure, LedsRalnwater, 
Phys. Rev. 92, 702(1953).- 


NEW NUCLEAR DATA N 


6a56 y et 0.83 22t 2.75 scin as73 Yy bce a >.1300 T'=4.6"* 
ian sot 1.08 = et 8.2 Soderianss. he 0.0539) a=4.7 7=0.33"° 
mee St 1.87. tM r 0.0138y follows 0.064y scin 
1.58°? ‘Sf 3.78 NO 0.081y (< 002% of 0.054y) NO 0.0674y 
4t 1.93 et 4.12 All € to 0.0674 level 
a RER G 4 sacs Iker, AeWeSchardt, G.Friedlander, Jed 
et 2.40 2t 4.83 veP.Welker, AoW.Scha » GeFriedlander, Jed 
(<0.58) (1.04, 1637,2.18,2.75,3-24,3.41 y's) riakedasdi nahnansouneie iisebutasiedst aa 


(<0.58) (2.40, 3.78y's)? 

(>1208) (1.04 1037, 2.407) 2075 y'S) 

(>2e2Y) (1.04, 1.58 y's) Yy (0.054) a~s scin, pe 
+Photons per 100 disintegrat ions assuming 40%€ 


ReBarloutaud, ReBallini, M.Sartorl, Compt. 


L.G.Mann, W.eE.Meyerhoff, H.l.West, Urey PhySs rend. 237, 886 (1953). 


Rev» 92, 1481 (1953). 


ee T 26.4° As(pile n) chem 
6a®? = No Bt (< 0.018) 2645 a pe po ei 
oo OY 7t 0.090 scin @ 1.75 
a e3t 0.092 a=0.54 7=9.5"* 32h 2.40 
44t 0.182 ~0.2t 0.48 53% 2.96 AI =2, yes shape 
St 0.21 ~O.i¢ 0.69 y 100t 0.555 sl pe~ 
28t 0.30 ~0.2t 0.8 ot 0. 648 
10¢ «=s«Ow39—s OW F409 23t 1.210 
(0669Y) (0018Y) (O21) (0.18y) 1.5t 1.410 
(048Y) (003972 0030» 0018s Oe21y) 5t 2.06 


0+09Ys 0.2170-30Y preceed 0.092Y 
No y follows 0.092y 
(Os21Y) (0018Y) 0) 123/2.5/295/2 


P. Hubert, Ann. Phys. 8, 662 (1953)- 


x (0.55) E2 
(2.418) (0.58y) polarization-direction 


D-ReHamilton, AsLemonick, FeMePIpkin, Phys. 
Reve 92, 1191 (1953)53 90, 370A(1953). 


Capture y's as? (nyy) s pr 
2t 4.58 1t 6.05 
it 4.77 et 6.38 
it 4.97 2t 6.85 
at 5.17 2t 7.05 
it =: 5 O.5t 7.30 


Also graph Ey = 2.5 to 8 
¢Photons per 100 n captures 


G.eA.Bartholomew, 6.B.-Kinsey, Cane Je Phys. 31, 
1025 (1953)- 


Stable zn87 


WeE.Meyerhof, L.GeMann, HeleWest, Ure, Phys. 
Reve 92,758(1953)« 


Se Capture y's Se (n,y) 8S pr 
2.0t 4.57 2.3t 6.02 
@a®9 = (ga?) q(Ga7?) = 1.5867 4 Gacl, quad res O77 5.21 12t 6.28 
31 38 : ; “ 2e1t 5.59 O.of 6.41 
stable HeGeDehmelt, Phys. Reve 92, 1240 (1953)- 14t 5.80 
Also graph E,= 3.5 tO 106 
Bee also 8677 and se7® 
ée73 be 0.8768 1 GeCl, I +Photons per 100 n captures 
32 41 = (Ge73) f(D) = 0.22725 3 
stable B.B.Kinsey, GeAeBartholomew, Cane Us Phys. 31, 
C.Dedeffries, Phys. Reve 92,1262(1953)+ 1051(1953)- 
ge73? + 44” Ge (S2-Mev a) chem 
ee®? 7. . 19” gn(62-Mev a) chem aseise pt Fe 6 a 
ae Fp 3.4 a = Not p 52"As (< 0.1%) 
oes 0.17 sein o(7"Se) jo (44"Se)~1 E, = 33 to 52 


AcHeWeAten, Ure, Te do Vries-Hamerting, Le F.NeHOOge, AcHeWeAten, Ure, Physica 19,1047 
Lindner, Phystca 19, 1046 (1953) (1953) 


12 


se”? 


Bh ts hie, 
stable 


se78 
34 44 
stable 


se79 
soa. 
6.5x10"! 


35 48 
2.3" 
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7/2t 
9/at 


P.Swinbank, JeWalker, Proc. Phys. Soc.66A, 
1093 (1953). 


Capture y's Se (ny) s pr Kr79 oy | (0.044) 7< gH e,ce pe 
3e6t ~=—- 6. 586 36 43 (ce 0.044y) / (e, (K)) “0.007 
O.3t 6.88 7? 3-5 ey (L) /e, (K) = 1666 
1.8t 7.185 €,/€, = 0010 OF 0.25 (0.10, theory) for 
262t 7.416 fluorescence yield 0.63 or 0.57** resp. 
17 
hed? y's fit Se" levels known from M.Langevin, PeRadvanyl, Compt. rend. 238,77, 
Br’ decay. See also Se 232(1954)3 “sroyles, Thomas, Haynes, phate 
Reve 89,723(1953)3 Burhop, The Auger Effect 
tPhotons per 100 n captures in Se Ser ice es 48 (1952) + : 
B-B-Kinsey, GeA.Bartholomew, Cans Js Phys. 31, 
1051(1953)- 
kr85_— Levels Kr8* (d, p) E,=3.80 a 
Capture y's Se (Nyy) s pr ze a 0.29 2.21* 
OsFprrk..7.73 O.7t 9.172 apt 1.60* 2.94* 
Ott 7.95 1.0¢ 9.882 *Or 1.18,1.79,2.52 levels in xr®’ 
0.5t 8.092 0.08f 10.483 
G.WeWheeler, R.B-Schwartz, W.oWeWatson, Phys. 
Ozt 8.50 Revs 92, 121 (1953) 
>7.3 y's assigned to se’® from intensities 
and known mass ratio 
{Photons per 100 n captures in Se 
xr87_— revels xr®6 (4, p) E, = 380 a 
B.B-Kinsey, GeA.-Bartholomew, Cane Jue Phys. 31, 36 «51 0.52 
1051(1953)- 13" ica 
2.01* 
= e s 85 e 
I 7/2 Mic Or 1.59,2.43 kr levels 
-1.015 GeWeWheeler, R.«B.Schwartz, W.W.Watsen, Phys. 
0.7 Reve 92, 121 (1953)- 
W.eA.eHardy, GeSlivey, C.HeTownes, B.F.Burke, 
M.W.P.Strandberg, GeWeParker, V.W.Cohen, Phys. 
ReVe 92, 1532(1953)3 85,494 (1952). ab82 7 1.25" 6 eaten oetae 
ah gt (3.15) a 
1.25 
No y with EF >0.6 
T 36" Cu®5 (90-Mev C) chem Not D 6.3"RD (< 0. 1%) 
Mass assignment based on yields in cu®5 (c,xn) 
and Ccu3 (c,xn) reactions not p 7.1"%ge73 LeMeLItz, SeAsRIng, WeR-Balkwell, Phys. Reve 
92, 288 (1953). 
UeMeHOllander, Phys. Rev. 92, 518 (1953). 
roo -y (1.08) £2 
s; 2.30" 5  Se(10-Mev d) chem 37 49 (02728) (1-08y) polarization-direction 
Y 0.051 K/L>8 M1 aBe~ a 
7r<5x 10788 By libres pe BR TE Oar pl iy » FeMePIipkin, Phys. 
= ev. 92, 953); 90, 370A(1953)- 
e” /B= 0-12 ce 7 EM Mba) 
2 83 xr83 Sr Capture y's Sr (n,y) s pr 
2+ ° 6.43 -5,.4..- 6.98 
et §.82 5 ‘+ 7.53* 
4t ClOme let + 8.05* 
5t 62275 1 dd + 8.38* 
6t 6.67 O.1 t 9.06* 
6t 6.87 0.06f 9.22" 
Also graph =2.5 to 9.5 


B, (sr®") = 8.5; B, (Sr®7?) = 11.2 fromy,n 
*See decay scheme for probable assignments 
+Photons per 100 n captures 


Sr 


Zr 


zr9! 
40 51 
stable 


nb 
"41 53 
2x10'% 


NEW NUCLEAR DATA 


87 
4,6tas it 


actt taPus 1 if 


9729.06, 


2.76 
2.60 
7288 1.86 
P 3/2. -88 
Pp 1/2 .39 
g 9/2—_0.0 ot 50:0 
Stable $r87 Stable Sr 


B.B.KIinsey, GeA-Bartholomew, Can. Js Phys.31, 
1951(1953)~- 


7, 27° zr (190-Mev d) chem 


Parent 1.25"Rb; not p 6.3°Rb (<0.1%) 


L.»M.LItz, S.A-RINg, WeR-Balkwell, Phys. Reve 
92, 288 (1953)- 


Capture y's zr (Nyy) s pr 
16¢ = 6.30 
0.5t 7.38 
‘+ «7.71 
tt 8.66 
Also graph =3 to 9 


B,(zr9°?) = 7423 B, (zr91?) = 8.7; 
B (zr???) = 6.6; from Zr (dyp) 
+Photons per 100 n captures 


B.B8.Kinsey, GeA-Bartholomew, Cane Ue Phys. 31, 
1051(1953)- 


T 85° Nb(100-Mev p) chem 
Counted growth and decay of 105° y®® 1.e5y 
0.26 to 2.9 years after bombardment 


E-KeHyde, PhyS. Reve 92, 927 (1953)- 


Bb -1.3 8 


SeSuwa, Use PhyS. SOce Japan 8, 734(1953)- 


Capture y's Nb93 (n,y) s pr 
0.8t 5.90 
0.8F 6.85 
0.4f 7.19 


Also graph E.=2.5 to 7.7 
B, (ND°3)= 7.3 from Nb% (d,p) 
+Photons per 100 n captures 


G-A.Bartholomew, 6.B.KIinsey, Cans Js PhyS. 31, 
1025(1953).- 


13 
Mo Capture y's Mo (ns y) s pr 
067+ 6.39 O.2t 7.66 
1.1+ 6.66 Oo1+.. 7.79 
3e1t 6.92 OSt 8.39% 
0.3t 7.40 0.03 9.15 
O-7t 7.54" 
Also graph E =2.7 to 9.2 
*Fit with known Mo?® levels if 9.15 y is 
Mo? g.s. transition 
+Photons per 100 n captures 
B-B-KIinsey, GeA.Bartholomew, Cans Js Phys. 3ly 
1051(1953)- 
M093 (0.26y) (0.69y) (8) (0«26y) (1.48y) (0) 
42 22 (046g) (1 -48y) (0) 
ao I= 23/2, 15/2» 11/2, 7/2 
Jed.Kraushaar, Phys. Reve 92, 318 (1953). 
tce98 ~~ 42" activity not assignable to Tc98 
4 
3 : 55 Mo°°(7.4-Mev p) Mo? (20-Mev a) 
UsKeLerohl, M.eL.Pool, D.N.Kundu, R.AsHOUse, 
Phys. Reve 92, 934(1953)- 
a 9/2 8 
43 pee be 5.5 
2+2x10 qa +0.3 
K.G.Kessler, ReE.Trees, Phys. Revs 92,303, 
(1953)- 
Ru Relative abundances C, 9H, )Ru ms 
A % A % 
96 5.50 101 17.01 
98 1.91 102 31.52 
99 12.70-..104 18.67 
100 12.69 
L.Frledman, AsP.irsa, Js Am. Chem. Soc. 75, 
5741 (1953). 
Neutron resonances (ev) E, = 1 to 1000ev 
ore time of flight 
9.8 15 
15.2 14 
24.1 18.0 
40.9 32.0 
E.Melkonlan, W.W.Havens, Ure, LedeRalnwater, 
Phys. Reve 92, 702 (1953). 
rh98?_ 9" 4 15"Pd_ chem 
Le ea | 
a Bt 4.0 a 


A.sHeWeAten, Ure, Te de Veles-Hamerling, 
Physica 19, 1200 (1953). 
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rhi00 _. 20.8" d 4.0°PA 
2B? pete Oeeels 2 Oat ® sl 
20.8 
3.6 + 0.54 
13° + 1.26 
Zo) re 2.67 
45 ft 2.62 F-K probably linear 
ve 5.3 * 0.301 1.5* 1.108 
0.9 * 0.372 2.8 1.358 
21.3 * 0.442 1,1* 1.557 
100.0 * 0.535 0.4* 1.934 
0.6 * 0.742 1.0* 2.379 
0.7 * 0.823 *Rel. intensity ce™ 
(ce 0.538y) /B* = 0.062 Bt/e = 0.05 (este) 
20. a" Rh! 00 


+5 59 
4.3 


Stable Ru! 00 
Reve 92,1511(1953)- 


L.Marquez, Phys. 


x (0.051) a,=1.9 scin 


E.Germagnoll, A.Malvicini, LeZappa, Nuovo CIm. 
10, 1386 (1953). 


4 0.552 
No other y (E,70.2) 


scin 


E-Germagnoll, A.Malvicini, LeZappa, Nuovo Clim, 
10, 1388 (1953). 


\ 


Capture y's Rh?°3 (nyy) s pr 
0.5t 5.55 O.7f 6.20 
0.5f 5.91 O.2t 6.36 
0.6t 6.06 O.2t 6.79 


Also graph Ey =3 tO 72 
B, (Rn?°3) = 6.8 from Rh?°3 (d,p) 
fPhotons per 100 n captures 


G-A-Bartholomew, B.B.KIinsey, Cane Je Phys. 31, 
1025 (1953)- 


(0.624) (0.513y) (6) 
(1+045Y) (0.513yY) (4) 


I=0, 2, 0 scin 


I=2, 2» 0 


yy (e@) coefficients differ by 3% from theory 
NO (0.870y) (1.045y) 


E.DeKlema, FeKeMCGOwan, Phys. Revs 92,1469, 


(1953) 


ghi06 +> 20.5¢ 0.516 4 1.0%Ru scin 
asst 10.4¢ 0.619 o.2¢ 1.54 
39 O-3t 0.88 <0oO.1¢ 1.76 
1.7F 1.0% <0.i¢ 2.28 
0.4t 1.1% <0O.1t 2.42: 
Photons per 100 disintegrations 
ia 
et 
ot 
ot : 
stable pdl06 
B.Kahn, WeSeLyon, PhyS- Revs 92,902(1953)- 
pd98? 15" Ru(52-Mev a) chem 
ne hea2 p 9"Rh chem 
15 
AeHeWeAten, Ufo, Te de Veles-Hameriing, 
Phystca 19, 1200 (1953)- 
pq! 00, ay 0.0807 sl ce” 
be Nae In 4% activity with 21°Rh from ag(420-Mev p) 
L.Marquez, Phys. Revs 92, 1511 (1953) 
103 = 
Pd y (0.040) K/LM= 0.16 pe 
46 57 Pai eing 
7d K 
Ey," 00076 frome,/e, = 1.3 
P. Avignon, Je phys. radium 14, 637 (1953)- 
Ag Capture y's Ag (Nyy) s pr 
1.1¢ 6.06 O.1t 6.95 
04+ 6.27 O.3t 7.06 
O4t 6.55 Ost . 7.27 
O2t 6.67 
Also graph E,* 3 tO 724 
B, (Ag’°?*) = 7.0 from Ag (yp) 
¢Photons per 100 n captures 
G-A.Bartholomew, G8 Kinsey Can. Je Phys. 31, 
1025 (1953)- 
agl0S +> 0.0640 d 54.7"Cd 
TE te 0.2808 K/ly25 — s7 ce” ppl 
Pad 0.3194 Sf 
0.3315 
0.3449 K/ly 25 
0.3926 


7 


Ag!08 
47 61 
2.3" 


NEW NUCLEAR DATA 


= 
x 
€ 
0.4432 0.3315 
0.180 0.154 
112 
0.3926 


0.2808 


0.3194 0.3449 


Stable pq! 05 
F.A.Johnson, Can. ue Phys. 31,1136(1953)+ 
fe 0.0930 d 6.7"Cd sm ce~ 


ln 1g ilg®0221:1 


FeAsJOhnson, Cans Je Phys. 31,1136(1953)- 


¥ (0.094) a,*9.5 ES 4 6.7"Cd 
j K/LM= 0.88 scin,sl ce™ 


v.Brunner, O.Huber, ReJOly, DeMaeder, Helv. 
Phys. Acta 26, 5§886A(1953)- 


‘Spe (Oses)  <(1'-'1S) Ag(pile n) scin 
97.3% 1.77 
y 100f 0.43 scin 
79t 0.60 
0.62 
NO 1.03y NO 0.19y 
(K X ray) (0.43y,0.60Y) (0+60y) (0.43y) 
No Bt 
€,/B = 0.016 pe 
15% € to excited levels xy /x 
BY/B = 0.0014 
2.37Ag!O8 3+ 


Stable cq! 08 


M.L.Periman, W.BernstelIn, R.-B-Schwartz, Phys. 
ROVe 92,1236(1953)~ 


Stable pq! 08 


0.0879 a 470%Cd s7 ce~ 


40% F.eAsJohnson, Cans Js Phys. 31,1136(1953)+ 


hates y 0.087 a,~8.6 ES d 13"Pd; pe 
gn the 
40% Pe Avignon, Je phys. radium 14, 636 (1953)- 
y (0.087) a,*12.4 ES 4 470°Cd 
K/IM=0.85 scin,slce™ 
JeBrunner, OsHuber, Redoly, D.Maeder, Helv. 
Phys. Acta 26, 588A(1953).- 
cal05 54.7" Ag(20-Mev p) chem 
48 ae Bt 0.80 sl 
anak 1.691 
Y 0.0255 Igle/MN=4 lp<<Ig 
0.0277 sm ce 
0.2630 0.3249 1.908 
0.2925 0.3363 1.96 
0.3080* 0.3407 2.00 
0.3121 0.3470* 2.045 
0.3171 0.4331* 2.277 
0.3205* 0.6067 2.32 
No Bty for B.>0.5 
*Most intense lines 
FeAeJOhnson, Cane de PhySe 31,1136(1953)5 
Proc. Roy. Soc. Canada, 46,135A(1952)- 
cd!09 f= 0.07 from e,/e, = 0.28 3 47 scin 
u8* 61. 25,8. 
Sead Egis 0.07 + 0.087 (E,) 
E. der Mateoslan, Phys. Reve 92,938(1953); 
87, 193A(1952)- 
call (0.15) ES > 99.7% ye) 
48 & (0.18y) (O«28y) (0) I=11/2, 5/2, 1/2 
48.7 Molten Cd metal 
JeJeKraushaar, ReV»Pound, Phys. Rev. 92,523, 
(1953)- 
cd!!4 capture y's Cd (nyy) s pr 
ae 8 22+ 5.94 0.12t 7.84 
igsjape 0.36t 6.82 O0.23¢ 8.483 
021+ 7.67 0.14¢ 9.046 
0.16+ 7.73 
Also graph E =2.8 to 9.5 
B, (ca?33) ~9 from mass measurements 
tPhotons per 100 n captures in Cd 
B.8.KIinsey, GeA.Bartholomew, Cane Js Phys. 31, 
1051(1953); Phys. Reve 90, 355A(1953). 
int!# Bt  o,004% ~~ 1.2 a 
tyme 2 | y (0.722) Mi 96% E24% vy(0) 
13 (0.72y) (0.5ty) (6) I=2, 2, 0 
No low energy 8” (<0.1%) apy 
MeW.edJoOhns, C.C.McMullen, ReJeDonnelly, SV. 
Nablo, Cans Je PhySs 32, 35 (1954)~- 
infl6 7, 13° 8n(14-Mev n) 
49 67 Be 2.8 a 
13° 


Z-eWitheIml, R.«Brunsz, C.Dabrowski, Bull. Acad 
Polon. Scle 1, 105 (1953). 


inll8 
49 69 
sate 


Sn 


Sb 


sb! 2 
51 70 


stable 


sb! 23 
51 72 
stable 


Sb! 24 
51 73 
609 


Capture y's 
1.1+ 
1.0F 
0.8t 


In (Nyy) 
4.97 0.4t 
Beil? 0.3f 
5.34 O.7t 


Also graph FE, =3 tO 8.2 
B. (int) = 6.6 from In(d,p) 


+Photons per 100 n captures in In 


G-A.Bartholomew, B.B.KInsey, Can. u- Phys. 31, 


1025 (1953). 


Ty 


Zewithelml, ReBrunsz, CeDabrowskl, Bull. Acad 


4.5" 


Polon. Sele 1, 105 (1953)- 


Capture y's 
04t 
Also graph 


Sn (nsy) 
9.35 


=3 to 9.5 


+Photons per 100 n captures 


B.B.Kinsey, GeA.-Bartholomew, Cans Js Phys. 31, 


1051 (1953). 


Capture y's 
0.5t 

tt 

it 

tt 

Also graph 


Sb (ny) 
5.43 i.it 
5.61 1.6f 
5.89 O.7f 
6.11 

=3 to 8 


B, (Sb?21")= 6.6 from Sb (yD) 
+Photons per 100 n captures 


GeA.Bartholomew, B.BeKIinsey, Cane Je Phys. 31, 


1025 (1953). 


q 


-1.3 
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Based on q(Sb2*3) /q(sb?21) = 1.26* 


G.eSprague, D.H.eTomboullan, Phys. Reve 92,105 


(1953)5 91,476A(1953)3 *HeGeDehmelt, H.Kruger 
ZoPhysik 130, 385 : 


q 


G.eSprague, D.H.Tomboullan, PhySs Reve 92,105 


(1951).. 


“1.7 


(1953)3 91, 476A(1953)- 


Y 


D-ReHamI}ton, A.Lemonick, FeMePIpkin, Phys. 


(0.60) 
(2.278) (0.60y) polarization-direction 


E2 


ReVe 92, 1191(1953)3 90, 370A(1953)6 . 


E, = 0.11 from €,/e, = 0.23 3 
Ey; = 04011 + 0.035 €,) 


E- der Mateosian, Physe Rev. 92,938(1953)3 
87, 193A(1952). 


Ss pr (126 6 7e.5¢ 0.87 1(28-Mev d) chem; s1 
5.55 53 ve : 27.5t 1.26 
5.73 pr Bt 2.7+ 21 
5.86 y slce pe scin 
0.386 ae 0.017 K/LM> 8 
0.670 
No 0.54 £ (<1.3f) 
(0.878) (0.39y) (K X ray) (0.677) 
E,/ (0087Y) = 1.35 (0667Y) /(O639y) = 120 
126 Ty: 126 
sn (14-Mev n) te x 
s pr 
ot 
gt 
ot 
NeMarty, HeLangevin, PeHubert, UePhyseradium 
ee 14, 663 (1953); Compt. rend. 236,1153 (1953)- 
6.33 
6.50 
6.80 p28 y 0.436 sein 
LS me aes 
25.0"  E.Germagnoll, A.MalvlcIni, LeZappa, Nuovo Cim. 
10, 1388 (1953)- 
cs!37 Bo 0.518 At=2 yes shape sl 
EE hes 0.663 a, = 0.096 
33 Ki: L:M=4.6: 1: 0.07 
s T.Azuma, Je Phys. Soc., Japan 9, 1 (1954). 
Ba Capture y's Ba (Ds) s pr 
St 3.66 O.4f 6.44 
13¢ = 4. 10 O.4t 6.68 
Ss 3t 4.70 Oit 7.18 
tt =: 98 Olt 7.79 
3e7t 5.74 Oit 9.23 
1g y 6.06 
Also graph EY * 2.5 to 9.5 
Ba(y,n) thresholds known at 6.8 and 8.6 
+Photons per 100 n captures 
B.B.KInsey, GeAeBartholomew, Cane Je Phys. 31, 
1051(1953)- 
tal 39 
47 scin aa epee? 0.9 . 
stable 


KeMurakaway, T.eKamel, Physs R@ve 92,325 (1953)~ 


NEW NUCLEAR DATA 7 
dies Capture y's pri (n,y) Ss pr ThI49 aye > 2x 1073 Gd (75-Mev p) chem 
p® see 3t = 4.69 3t 5.67 Oo a 3 
19.2 2t 4.79 2+ 5.83 4.1 M.A.Roliier, J.O0.-Rasmussen, Ure, Rend. acad. 
st ais nazleLincel 14,526(1953); UCRL-2079. 
Also graph E. =2.5 to 6.5 
B, (Pr’**) = 5.65 from pr?*1 (d,p)* 154 h 
Tb aE 17.2 Eu(38-Mev a) cher 
Photons per 100 n captures 
t Poe? Be 1.66 smn 2 
Me? : 
G.A.Bartholomew,8.8.KInsey, Can. us Phys. 31, 2.75 
1025 (1953); *NeS-wall, priv comm. ce 0.188 
0.233 
0.281 
gal 46 7. 5 x 1079 Nd(40-Mev a) chem 0.322 
620 84) i 2.55 1 0.374 
Ty : oe 0.517 
5x10 © from yleld relative to 410%Sm!45,a7%gm153 Glens 
-C.Dunt sae : A 
cee Seren ate] OBS e APIS = Rees 925206 M.A.ROlI Ter, J.O-Rasmussen, Ure, Rend. acad. 
nazi. Lincel 14,526(1953); UCRL=2079- 
sa!50 capture y's sm(nyy) s pr ul teil 5 m7 Eu(38-Mev a) chem 
Pe an 0.07 5.99 OS 7.24 Par ae Bs 2.34 oN 2 
hays 0.06 6.54 0.03 7.89* aa a 
M.A.RO er, Js-O.RaSmussen, Ure, Rend. acad. 
0.04¢ 6.79 nazl. Lincef 14,526 (1953)9 UCRLO2079. i 
Also graph E =2.5 to 8 
*probably not ges. y which would be M3 or E4 
tPhotons per 100 n captures in Sm This + >17" Eu(38-Mev a) chem 
a3 Bt 3.1 sm 
6.8.KI G.A.Bartholome Cane Je Phys. 31 h * : 2 
1051 (1953) fd eat eel? es 0.08 0.15 
0.09 0.2! 
0.13 
Gd Capture y's Gd (n,y) s pr MeAeRolller, JeO-Rasmussen, Ure, Rend. acad. 
0.3 5.61 0.5t 6.73 nazleLincel 14,526(1953); UCRL-2079. 
Ot 5.87 0.03¢ 7.36 
0. 6.41 0.0; 7.78 
Also Ted =3 to 8 1 gees, i coyté2) (D Reet A 
+Photons per 100 n captures es. m (Dy 
6.8.KIinsey, G.A-Bartholomew, Can. Jue Phys. 31, adel Tad SOL aka) bea & Serge (* 729) 
1051 (1953). 
? py!63 7/2? 8 
66 97 
ga! 59 (ox ~0.9 Gd(pile n) stable KeMurakawa, T.Kamel, Phy8Se Reve 92,325 (1953)+ 
54 9 : ~1.! afy 
15.0; * 0.0575 sir ce” 
0.364 py!65 gB- (0.84) (calc) Dy(pile n), sv ppl 
(~ 0.98) (0.36y) (~1.18) (0.0587) a de 0.108 a,~4 scin, sm ce” ppl 
No (K X ray) (0.36y) 1.2 Kis Igt le: MSN 
W.C.Jordan, Js»M.Cork, S.B.-Burson, Physs Rev. Pak Beat 
92, 315 (1953). 0.16 
0.36 
0.515 
(0.16y) (0.36y) 
ed! 6! 3.73" 10 °  Gd(pile n) 
) 97 eg ~1.6 a 
ie 
A y 0.102 sein py!65 0.0944 scin,sm ce~ ppl 
0.165 ? 66. 99 are 
a 2432 60: 7.8: 1.5 
- 360 ; 0.279 K/L>5 
x K x ray (Tb) crit a 0.361 K/L> 5 
(0+10ZY) (06316Y)  (0+36y) (K x ray) 0.634 
NO (0.316y) (0+36y) 0.71 
(6) (all y's and K x ray) ~1.02 


W.C.dordan, d.M.Cork, S.B.Bursan, Phys. Rev. 
92, 315 (1953)6 


(1.28) (0.094y) (0.38) (all other y's) 
(0.28y) (0.7%y) (0. 63y) (0.36y) No other ei 
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18 
py! 65 1 13/2 D 165 shee Ho! 65 
66 99 
2.32 t 7/2 
pale25 
W.C.Jordan, JU.MeCork, S$e-BeBursOn, Physe Reve 
92, 1218 (1953). 
Ho Neutron resonances (ev) E, 7 001 to 30 ev 
5.065. ot ~~ 77 cryst s 
oe oJ 300 
22 
39 
HeL.Foote, Ufe,y HeHeLandon, V.L-Sallor, Phys. 
R@V+ 92, 656(1953)3 90,362A(1953)- 
Ho! 63. <30" or >|! d 75"Er chem 
67 96 No 5% activity (<0.01% 4.6"HO) Dy (24~Mev p) 
t 
TeH.Handley, E.LeOlson, Phys. Reve 92,1260 
(1953). 
er!63 > 75" Hol65 (149-Mev p) chem 
68 a25 ¥ 0.43 scin 
15 1.10 
No 5* (<19) 
T of daughter <go" or >1/ chen 
Mass assignment from i19-Mev threshold 
T.H.eHandley, E.L.Olson, Phys. Reve 92,1260 
(1953)- 
Ta Neutron resonances (ev) E_=0.1 to 30 ev 
n 
3.92 oJ 280 cryst s 
14.8 
17.6 
HeL.Foote, Ure, HeHeLandon, V.LeSallor, Phys. 
ReVs 92, 656(1953)3 90,362A(1953)~ 
‘ Tal 6 T 24.5"  Er(iz-Mev p) chem 
nt p 9.9"Er chem 
Pte nae ay 0.205 scin 
0.808 
1.16 
1.38 
No f* (< 14) 


T.HeHandley, E-L-Olson, Phys. Reve 92,1260 
(1953)- 


Lu 


uf!78 


TZ.5 106 
stable 


ne!79 
T2ee1 OF; 
stable 


72. i248 
stable 


yf! 8! 
72 109 
469 


Ta 


Neutron resonances (ev) E,, = 0203 to 35ev 


oT? cryst s 

0.142 1.4 

1.57 0.9 

2.62 6 

4.80 21 

5.30 45 

11.4 58 

14.4 (560) * 
20.6 
24 


3! 
*2 or more unresolved resonances 


H.L. Foote, H«HeLandon, VeLeSallor, PhyseReve 
92, 656(1953)5 90, 362A(1953).~ 


Resonances Hf??? (n,y) chopper 
2 
E_ (ev) ole o ie 
1.0: 110 ~55 000 “0.045 
2.34 280 730,000 <0.10 
§.7 ‘62 >. 2,400 <0.15 
6.5 80 >. 7,200 <Ooi1t 
8.8 55 >. 3,600 <0.12 
13.6 28 >. 450 <0.25 


Capture y's per pile n capture = 4.1 


L.mM.Bollinger, S.P.Harris, C.T.-HIbdon, C.0. 
Muehthause, PhyS. Reve 92,1527(1953); 87,222A. 
(1952)- 


Hft78 (n,y) chopper 
7.6 ev of%~1400 I< 0.26 
Capture y's per pile n capture = 3.5 


Resonance 


L.M.BollInger, S.PeHarris, C.T.Hibdon, C.0. 
Muehthause, Phys. Reve 92,1527(1953); 87, 
222A(1952)6 


Hf?79 (n,y) chopper 
5.6 ev o i? o6 ['<0.1 


Resonance 


L.m.Bollinger, SeP.eHarris, C.TeHIbdon, C.0. 
MuehIhause, Phys. Reve 92,1527(1953)3 87, 
222A(1952)6 


46° 4 


es 
Yy (0.133) 7=18.e% 5 By 


H.eSeMurdoch, Proce PhySs. SOC. 66A, 944 (1953) « 


Neutron resonances (ev) E, 2 5 to5000ev 


o [2 time of flight 
‘Hed 6504 
6.1? 
10.2 48 
13.7 11 
20.0 10.3 
24.0 39 
35.1 200 
38.2 


280 


E.Melkonilan, WeWeHavens, Ure, LedeRalnwater, 
PhySs Reve 92, 702(1953)+ 


NEW NUCLEAR DATA 


Tal8l yes Tal 81 (p, pty) E> 2.0 
73 108 0.137 1 s ce 
stable 


0.166 1 


4 


T.-Huus, JeHeBjerregaard, Phys. Revs 92,1579, 
(1953). 


Tal Resonances ta? ® (nyy) E, = 063 to 50ev 
be cet) 9 Elev. gt? crystal s 
4.29 59 
10.36 32 
13.9 12 
20.7 7 
24.2 27 
36.7 ~250 
39.4 ™~180 
R.Le-Christensen, Phys. Reve 92,1509(1953)- 
Capture y's ta’®! (n,y)) s wr 
1 + 4.84 0.3t 5.57 
0.5f 5.6 Ost 5,78 
0.5t 5.21 O.7¢ 6.07 
0.3t 5.38 
Also graph E =2.5 to 8.0 
B, (Ta®1) = 6.0 from Ta?®? (4,p) 
+Photons per 100 n captures 
G.A.Bartholomew, B.B.Kinsey, Cane Je Phys. 31, 
1025 (1953)- 
ta!83 - 5.2% tal®2 (nyy) (nsy) 
733 110 & 0.56 s 
a, by 0.04648! 5 cryst 
0.052593 5 18¢ 0.16234 3 
Ww 0.083 1 6 0.19269 7 
14¢ 0.09907 1 18t¢ 0.20506 5 
PAt 0.10793 1 19¢ 0.20982 4 
4t 0.10973 1 w, 0.236 . 1 
it O.1104 2 SOF 0.24426 4 
4t 0.14377 5 100f 0.24605 3 
27 0.14415 5 25+ 0.29171 6 
11¢ 0.16053 3 26+ 0.31308 7 
. ; 33t 0.16146 3 30F 0.35404 9 
UeWeMeDUMONd, HeCeHOyt, P.EsMarmler, Jods 
Murray, PhyS. R@Vs 92, 202 (1953). 
Ww Capture y's W(nyy) s pr 
2.4¢ 4.67 Oe3¢ 6.027 


0.6 4.9% 3.6 6.182* 
2.3 5.14 0.3¢ 6.40 


3.4t 5.245 O.i¢ 6.73 
24t 5.304 OSt 7.42** 
0.3t 5.77 

Also graph =3 to 7.5 

ayl83? aayleut 


W(y,n) thresholds known at 6.3 and 7.2 
+Photons per 100 n captures 


8.8.KInsey, G-A.Bartholomew, Can. Ue Phys. 31, 
1051 (1953). 


wisi 
74 107 
1404 


w! 82 
74 108 
stable 


83 
74 109 
stable 


ist 
74 110 
stable 


w! 86 
74 112 
stable 


y!87 


74 oe 4 


23.9 


19 
y 0.1365 K/L~8 w2®° (pile n) 
0.1525 K/L~8 sT ce~ 
yy? 
No other y (< 1076 of K x rays) sein 


JeMeCork, WeHeNester, JeMeLeBlanc, M.eK.eBrice, 
Physs Reve 92, 119 (1953)- 


Y wi? (p, pry) 
0.101 


E, =2.5 
scin 


CoLemcClelland, He Marky CeGoodman, Phys. Rev. 
93, 904% (1954)6 


y W(D»D'y) B= 1675 
0.102 s ce 


TeHuus, JeH»Bjerregaard, Phys. Reve 92,1579, 
(1953) 


Y Ww? (pypty) —-E, = 265 
0.103 scin 


C.L.McClelland, H.Mark, C.Goodman, PhyS. Reve 
93, 904 (1954). 


y we (pspty) EB, = 245 
0.112 _ scin 


CeLeMcClelland, H.«Mark, C.Goodman, Phys. Reve 
93, 904% (1954). 


Y W(DsD'y) E, =1.75 
0.113 s ce 


T.eHuus, JeHs»Bjerregaard, Phys. Reve 92,157 
(1953). J 9 , y L579, 


y / weSip pry) B= 265 
0.124 scin 


C.eLeMcCleliand, H.Mark, C.Goodman, Phys. Rev. 
93, 904 (1954)- 


7 W(DeD*y) E, = 1.75 
0.124 8 ce 


TeHuus, J.sH-Bjerregaard, Phys. Reve 92,1579, 


(0.480Y) (0.07275 0.134/5 0.206) scin 


(0.134Y) (0.0727, 0.4807) 


E-Germagnoll, A.Malvicini, L.Zappa, Nuovo Clim, 
10, 1388 (1953). 
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Re Neutron resonances (ev) E,= 0.003 to 10% ev pul 97 0.130 4 23"Hg Au(n,n"), scin 
time of flight bai ae 0.277. K: L: M=100: 19: 4.7 
2.18* o,= 5700 T= 0.09 7.4 O,=029 MIitE2 
4.40** o,= 2000 I=0.05 0.407 K/IM=2.3 
Gig a~o M4 crossover 
Te Cy O.Huber, JeHalt Jol Maeder, J 
«Huber eHalter, ReJOly, DeMaeder . 
7.18 15.0 Brunner, Helv. phys. Acta 26, 591A {1953)- 
11.3** 29.6 
13.1 19.0 
17.7 44.7 ‘! 
197 
21.1 1964 Be at Si: 0.14 8 
*Rel®> *pel87 vies qQ +0.56 
E.Melkonian, WeWeHavens, Urey Lede Ralnwater, We We STemens, Ann. Phystk 13, 158 (1953). 
Phys. Reve 92, 702 (1953) 
ee Aul98 (0.69) EZ 60% M1 40% vyy(a) 
Re 48 9.8 Os (26-Mev n) chem 19 pe (0.69Y) (0.41y) (@) I=2, 2, 0 
15 =~ 1.8 a 2.69 
9-8 C.D.Schrader, Phys. Rev. 92,928 (1953). 
AsHeWeAten, Ufey GeDade Feyfer, Physica 19, 
1143 (1953). 
Capture y's aut9T (nyy) - s pr 
ir!9l 7 3/2 8 3 + 4.59 1.8t 6.15 
CD idle ee +0.2 1.7¢ 5.20 6 t 6.249 
stable q +14.5 1.3t 5.52 2e8t 6.310 
1.6f 5.70 Zit 6.45 
W. von Slemens, Ann. Physik 13,136(1953)- 1.8t 5.97 1-5¢ 6.495* 


Also graph E, =3.5 to 7.8 
B,?(Au197) = 6.4 from Au*97 (d,p) 


1r!92 BNO Ir(slow n); a “probably not au’9® g.s. y which would be Mz 
17 115 y IT 99.9% 0.056 a 21000 s ce +Photons per 100 n captures 
bok No continuous ce~ (< 3%) a 
wont s re GeAeBartholomew, 6.8.KInsey, Cane Je Phys. 31, 
No continuous y (< 0.1%) & 1025 (1953) 
G.Weber, A.Flammersfeld, Z. Naturfe 88, 580, 
(1953)- 
Hg!95 7, yo" 
uA . (ak y 0.0371 a~ @ Iq4/Ip=~10 
ir I 3/2 8 4 L: M:N = 100: 3: 418 
177 116 y +0.2 0.1227 a~ 200 Ie/Ig=~0.3 
stable q +4.5 * ~ K:L: M=100: 442: 20 


0.559 a,= 0.028 
K: L: M=100: 19: 4.6 
DP 9.5"Hg 506 p 30°AU 50% 


W. von Slemens, Ann. Phystk 13,136(1953)+ 


Pt Capture y's Pt (ny) 2 Ss pr O.Huber, JeHalter, ReJoly, DeMaeder, J.Brunner 
1.8 5.24 Helve phys. Acta 26, 591A(1953). 
1.1¢ 6.07 
O2t 7.26 | 
0.3t 7.92 Hg!95 7, 9.5" not p 30*Au 
Also graph E,=3 to 8 sar ae 2 0.0614 Iqlo/Lg = 1.8 
B, (Pt??**) = 6,1; B, (Pt 99?y = 8.1 ag 0.179 
Both values from Pt(y,n) and Pt (d,p) 0.600 
+Photons per 100 n captures 100¢ 0.779 @,= 0.016 K/IM= 4.3 
40t 1.15 


B.B-Kinsey, GeA-Bartholomew, Cane Je Phys. 31, 


29322953) OcHuber, JeHalter, ReJoly, DeMaeder, Je 


Brunner, Helv. Phys. Acta 26, 591A (1953)6 


aul9 0.0569 a ~ @ E3 
19 “ie j lg/lg = 105 
af, (0.2615 a, = 0.25 Mi + E2 Hgl97 y 0.0776 a=2.5 destHe 
K: L: M= 100: 18: 563 siege? Inle/le = 5 
0.318 oF 0.192 a, =0.9 Mi 
d 40°Hg, not d 9.5"Hg K:L:M #100: 16: 4.8 
O.Huber, JeHalter, ReJoly, DeMaeder, Jeo O.Huber,J.Halter,ReJOly,D sMaeder,JeBrunner, 


Brunner, Helve Phys. Acta 26, 591A (1953)- HelvePhys. Acta 26, 591A (1953). 
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Hg! 98 Level Hg (y,Y") BE, = 00411 Lidia 0.0500 Hg (11-Mev d) chem 
ie add (0.411) 7 =2.2x1071* te 0.1584 st ce- 
stable source rotated to compensate for recoil 7 0.2081 
*With statistical weight factor of 5 0.2472 ly /le~10 M1 
W.G.Dave P.BeMOON, Proce Phys. SOCe 66A 0.3336 
956 (1953)- ig a neha’ % 4 0.4546 NO Lg ce Mi 
0.4913 NO lg ce Mi 
a Not p 44" Hg(0.367y not observed) 
Bee ne hee pee a |.Bergstrom, ReDeHIII, Ge de Pasquall, Phys. 
oaLOh et = 4 66 3t 5.39 Rev. 92, 918 (1953)- 
; 4t 4.73 St 5.65 
3t 4.83 12 5.959 
1t 4.95 St 6.446 
Be spi Alw ., 1 Qe8t «16-8 io T1700» O16” Hg(11-Mev d) chem 
Oesper ater 81 119 0.252 amices 
ji : 
Also graph E =2.5 to 7.5 27 
+Photons per 100 captures in H 0.289 ; 
D 8 0.3678 K/L= 2.0 lyIg/Ig = 340 
B.B.KIinsey, GeA-Bartholomew, Can. Js Phys. 31, 0.579 
1051 (1953). 0.629 
0.660* 
0.786* 
ng20l ry <1" or > 10" Hg?°4 (< 20-Mev ) 0.829 
ee : 121 Noy activity (<1% of expected M4 IT) “assignment doubtful 
1.Bergstrom, R.D-HIJI, Ge de Pasquall, Phys. l.Bergstrom, ReDO-HIII, Ge de Pasquall, Phys. 
Revs 92, 918 (1953)- ReVs 92, 918 (1953). 
Hg203 71 Sad” Of 10" Hg?°4 (< 20-Mev ). 
ae nva No y activity (<1% of expected m4 IT) ON te y 0.0305* Mil > an’ een 
I1.B8ergstrom, R.D.HIII, Ge de Pasquali, Phys. 3° 0.0321 * et? 
Rev» 92, 918 (1953). 0.1353 Iy/I_e~v10 Mi 
0.1676 I,/Ie~10 Mi 
NO 0.21Y NO 0.55Y 
TI Capture y's Tl(n,y) s pr *Only lL, ce” observed Hg(11-Mev d) chem 
Teese sib Tees l.Bergstrom, R.D.HINI, Ge de P It, Ph 
-Bergstrom 0. « de Pasqua S. 
4t 4.91 8f 6.20 Rev. 92, 918 (1953)- : ah 
Gar 5.25 4+ 6.54 
17 5.63 
Also graph E_ =2.5 to 8 
Ae ey Agee 205%) _ S 
B, (T1*"?") = 6653 B, (T1*°*') = 6.2 fromT1 (4,p) 71202 0.4391 K/L=2.6 sm ce 
+Photons per 100 n captures Ble Lar lyle/Ie = 305 E2 
d e 
af 
G.A.Bartholomew, B.B-KIinsey, Can. Je Phys. 31, 3 No other y Hg(1i-Mev d) chem 
1025 (1953)- i 
teBergstrom, R.D.HIII, Ge de Pasquall, Phys. 
Rev. 92, 918 (1953). 
T1198 7, 1.9° Hg (11-Mev d) chem 
81 $11 y 0.0487 st ce” 
1. 
2 0.2607 K/L= 0.6 M4 11208 P(e> 0,277 y) ~60 ev Fas 
Ly /Ig = 1033 81 12T his is expected width of K electron level 
0.2824 Mi + E2 3-1 
(ce, O.261y) / (ce, O.282y) = 1445 HeSldtis, Arkiv Fystk 6, 415 (1953). 
1.Bergstrom, ReD-HII1, Ge de Pasquall, Phys. 
Rev. 92, 918, 849A (1953)- 
Ti? pases feted ce” Hg(11-Mev d) chem 
Ks ron 27" 0.0369 0.0376 0.1326 s7 ce™ 
!98 5. h 141-Mev d) chem T=6 0.458 0.473 0.503 0.513 
— oa ee ; 195 “ge 0.465 0.480 0.508 
5” ? Teer 0.0814 0.0997 0.2717 0.3038 
0.284 0.0829 0.1371 0.2935 
0.402 0.0838 0.2260 0.2996 
0.411 T=? 0.1651 0.3326 0.582 0.667 
0.675 0.1887 0.3336 0.604 0.687 
5 ? 0.1959 0.3924 0.618 
(0.4117) / (0.675y) ~ 10 0.2015 O.41 0. 640 


l.pergstrom, R.D.HIII, Ge de Pasquall, Phys. 
Rev. 92, 918, 849A (1953)6 


leBergetram, R.«D-HIIS, G. de Pasquall, Phys. 
Revs 92, 918 (1953). 
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ae sata (0.908y) (0.3747) (@) 1 = 6ty 2ty oF 


E4,M5 assignment based on a= 0.06 


He Frauenfelder, J«S.sLawson, Ure, Weventschke, 
Ge DePasquall, Physe Reve 92, 1241 (1953).- 


pb207 
82 125 
0.82° 


d~50"B1 
scin 


(ce, 1+06Y) (0.58y) (8) 
l= 13/2, 5/2, 1/2 


F.KeMcGowan, PhyS. Reve 92, 524 (1953). 


pp2!0  g- 0.023 3 pe 
82 oe F-K plot linear to “6 kev 
22 
; E.Huster, Ze PhysTk 136, 303 (195313 
Naturwiss. 40, 197 (1953)s phys. Rev. 92, 
1076(1953). 


pb2!2 
82 130 
10.6" 


Per 0.238) » re 0.300y) ~ 80 ev sm 
This is expected width of K electron level 


HeStUtIs, Arkiv Fystk 6, 415 (1953). 


po2!4 = g- 56% 0.59 Rn222 si 
et Seid 44% 0.65 
26.8 (06598) (ce~0.38y) (0658) (ce 0.297) 

No (ce 0.35y) (Ce O629¥, ce 0.24y) 

Supports decay scheme of Ellis 


26.8" _pp2l4 19.7" pizlt 


& 


0.59 
Ellis Scheme 


0.65 


0.350 


S.eKageyama, Je Phys. Soc. Japan 8, 689(1953)- 


Bi206 K sIylg: Lg i: M 
eos 42) 19 0.2025 0.084 0.57: 0.25: 0.2 
he 0.516 18:10: 2:8 
T= 150 %* 
Both y's interpreted as E3 from 7 fifth 
excited state at 2.200 in pp?°6 


O-E-Alburgery, MeHeLlePryce, Physs Reve 92,514, 
(1953). 


Bi2%7 y» 100 %. 0.555 a,=0.0157T<10°°* Ee 


83 ‘2h 81.5% 1.055 a, =0.096 T= 0.8". MA 
“ae (1.06y) (0056Y) (6) 1=13/2, 5/2, 1/2 sein. 
No other y's - 


F.K.McGowan, E.C.eCampbell, Phys. Revs 92,523» 
(1953) 


¥y (0.905) E4 906 MS 10% yy(o) 


Bi207_ 1.0639 3 smv2 
os a ; K/L = 3.95 
if K/LM = 3.00 
DeEsAlburger, Phy®s R@Ve 92, 1257 (1953)- 
Bi299 revels B12°9(nn') = E = 2.4 sein 
oe 0.23 ges 
Stable? 0.06t 0.9 
0.03t 1.3 
tda/ dw 
MedePoole, PhIl. Mage 44, 1398 (1953)~ 
piz!0 ’ 0? 
83 127 No hfs in \ 3067 indicating Sy small 
5.00 
M.Fred, FeS.TomkIins, RoFeBarnes, Phy$. Reve 
92, 1324 (1953). 
Bi2l0 7, 2.6 x 10°” @ 
°3 127 From difference between o, and o(5.0°B1) 
2.6 x10°% 
DeUeHughes, He-Palevsky, Phys. Reve 92,1206 
(1953). 
pi2tt sf errr ote 1.007 Rn?22 877 
R2 pees 57% 1.65 
19.7" 23% 3.2 
$.Kageyama, Je PhyS. Soc. Japan 8, 689 (1953)- 
poz! + 138.379 3 
84 126 0,5 millicurie sample counted 326 days in 
13804 low geometry a counter 
MeLeCurtis, Phys. Reve 92, 1489 (1953)- 
Rett a 4.9% 5.445 8 
88 13 
68! 
3064" nthe ; 
FeAsaro, FeStephens, Ure, 1.Perlman, Phys. Rev. 
92, 1495 (1953)- 
paZ28 “4h L x ray crit a 
ar = NO 0.03y K 1%) crit a 
«7 
MeRiou, Anne Phys. 8, 535 (1953)- 
cathaea a 0.2% 5.173 28 % 5.388 s 
0.4% ° 5.208 71% 5.421 
1-90" fe eter 0 One ener Ee —sscin 
2.6 0.137 a<i Ei 
0.9t 0.169 a” 12° £E2 
27 0.212 a<<1 Ei - 
+Photons per 103 a's : 


F.Asaro, F.eStephens, Ure, I-ePeriman, Phys. 
Reve 92, 1495 (1953)- 


NEW NUCLEAR DATA 


Lae, eC Sa] ppl comes 
: 90 a4, 27% 5.34 ree 
2. % 58% (5.42) 
a4 [ce™ (0.0847)] 
ag[~0.03 ce’) 
CoU-Devarvis, Proc. Phys. Soc. 66A, 1074(1953) 
Th230 > (0.068) 7<1078* = 906 -Th?3° 
90 140 @) (0-068y) (6) 1=0, 2, 0 | wee 
- 8.0x10°Y 
GeM.Temmer, J.sMeWyckoff, Phys. Reve 92, 913; 
849A(1953)- 
0.0518 e (previously unassigned) attributed 
tolg e of 0.0678 y (E2) 
MeRTou, Ann. Phys. 8, 535 (1953). 
a 5/2 s 
an ais positive 
1.62Xx10 q large 
K.L.svander Sluis, JU«ReMcNally, Ure, Je Opt. 
Soc» Amer. 44, 87 (1954). 
y234 “Sh 4.593 enriched u23" 
feeb sy 23% 4.707 ae~ ic cm243 
iol Mahe 74% (4.763) 96 147 
“007 
GeVYalladas, Compt. rend. 237,1673 (1953). 
u235 oy 5/2 8 
92 193 -0.8 
741x105 a ~8 
K.eL.Vander Sluis, J.«ReMcNally, Urey Ue Opt. 
S$Oce Amere, 44, 87 (1954). 
cme t4 
anct2 16.01" 2 am"? (pile n) by 
"ey 1%7 Counted 10 samples each for 7 half lives 
16.0 


T.K.Keenan, ReA.Penneman, B.BeMcinteer, Je 
Chem. Phys. 21, 1802 (1953); Phys. Rev. 87, 
204A(1952)~6 


23 
a 0.035% 5.964 Am? *? (n,y8) chem 
26.3% 6.066 s 
73.7% 6.110 
ay: 410t 0.044 a= 620 scin 
60T 0.100 a=5 
27t 0.157 
+Photons per 10° a's 
90" py238 9 om 242 
a3 
a4. 
6t?. a, 
4t 
0. 035% 5.964 
et a4 26.3% 6.066 
ot o. TST 6.110 


FeAsaro, S.GeThompson, 1.Periman, Phys. Reve 
92, 694% (1953). 


a 13% 5.732 cm242 (ny) chem 
81% 5.777 s 
6% 5.985 
26 0.226 scin 
0.278 


(507772) (0622675 0.278Y) 


F.eAsaro, S.G.Thompson, 
92, 694 (1953)6 


1.Periman, Phys. R@Ve 


a 5.755 Pu’? (n,y8) (nvy8) chem 
5.798 s 


F.eAsaro, S$.GeThompson, 
92, 694 (1953). 


1.Periman, Phys. Reve 
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2. NEUTRON CROSS SECTIONS 


Absorption cross sections for neutron energies marked 
"th (thermal) have been determined, from measurements 
inathermal neutron flux, interms of the cross section 
value of a "standard" for neutrons of velocity 2200 m/sec, 
or energy “0.025 ev. The standard used is stated just 
after the reference and is generally one known to have 
a thermal absorption cross section with a 1/v energy 


Target Energy o Value Method Ref. 
H 19.93 t 0.50 1 53D28 
169 t 49 mb 53T20 
H2 169 t 23. mb 53T20 
He 2261-1463 e1(é) graphs ic 53869 
2.49 t 3.16 53C49 
2.99 t 2.79 53C49 
18.0 t 0.85 53D28 
19.0 t 0.82 53D28 
2001 t 0.77 53D28 
Lié 1.5 nyt 0.32 ppl = S4W6 
2.0 net 0.27 ppl 54W6 
Li? ne nyt 0.07 12.47 54Mi4 
B 0.001-0.036ev t graph chopper 53C35 
0.0253 ev a 749° oy " 
*Value from 1/v line 
<0.2% H,O by weight in B, 05 sample " 
0.0253 ev a 755 3 53K54 
c 220 el 1.65 53R25 
17.2 t 1.39 53D28 
19.0 t 1.45 53D28 
20.1 t 1.52 53D28 
169 t 0.323 53120 
0 169 t 0.430 53T20 
12-18 nyp graph 7.4°N 54M2 
F 19.0 t 1.84 53D28 
Al 2.5 el 1.0 scin 53P17 
2.5 n,i.6 n' 0.5 scin 53P17 
19.0 t 1.84 53D28 
Si 19.0 t 1.94 53D28 
P s coh Ser 53P21 
0.13-0.85 t graph 53H35 
$32 pile nyD 0.15 14.39P 53866 
A 0.45-1.10 G graph 53633 


dependence. If the nucleus whose cross section is being 
measured also has a cross section with 1/v dependence, 
the cross section found for it by comparison with the 


standard will, 
m/SeC. 


the value found by the comparison is 0 v /2200. 


of course, be a cross section for 2200 
If not, and the dependence often is not known, 


Target Energy am Value Method Ref. 
Cr 0.015-10' ev t graphs 53M51 
Fe 19.0 t 2.23 53D28 
Feot pile ny D 11 mb 320°Mn  5as66 
Ni 2.8 el 0.9 scin 53P17 
2.8 nyi.4 n' 0.6 scin 53P17 
Cu 19.0 t 2.56 53D28 
Ga 0.05-10*ev t graphs 53M51 
Br 17.2 t. 3.12 53D28 
19.0 5 2.98 53D28 
2001 19 2.96 53D28 
Zr 19.0 t 3.60 53D28 
nbo4 pile ny 8 ~5 35°Nb 53D18 
Ru 0.01-10° ev t graphs 53M51 
snll6 nny Ny 0.9 mb 13°In 53W48 
snll8 Ang NyD 0.8 mb 4.5"In  53W48 
Nd 0.06-3 t graph 5402 
Sm 0.06-3 ir graph 5402 
Hol® o.ssoev tt graph 53F19 
Er s coh 7.8 53K53 
0.06-3 3 graph 5402 
Tm! 69 0.1-50 ev G graph 53F19 
Yb 0.06-3 iF graph 5402 
Lu 0.03-35 ev be graph 53F19 
Hf 1-10? ev t graph 53B78 
0.06-3 t graph 5402 
nf! 76 0,8-16 ev c graph 53B78 
uf! 77 th a 350 ose " 
0.8-16 ev 1 graph " 
nf! 78 th a ~90 osc " 
0.8-16 ev t graph " 
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Neutron Cross Sections = continued 


Target Energy o Value Method’ Ref. 
Hf!79 th a ‘75 osc 53B78 

0.8-16 ev t graph " 

uf! 80 0.8-16 ev c graph " 
Ta! 8! 0.3-50 ev t graph 53C45 
5-5000 ev c graph 53M51 
Tal 82 th ny z0* 5.2°Ta — 53D20 
W 2.5 n,~1.5 n' Tes scin 53P17 
205 N,>2 n! 1.6 scin 53P17 
Re 0.003-10* ev t graph 53M51 
au! 97 0,0013-0.036ev t graph 53035 
0.0253 ev a 98.7 6 53C35 

*value from 1/v line plus 1% for 4.9 ev res 

2.5 Ny™~1.5 n! 0.9 scin 53P17 
2.5 Ny>2 n! 2.5 scin 5SP17 
Pb 19.0 17 5.96 53D28 
pi209 204 el 2.9 scin  §3P17 
24 n, 1.5 n! 0.8 scin §3P17 
24 ny, 1.1 n! 0.3 scin 53P17 
19.0 t 5.69 53D28 

45-131 t table 54L4 
U 18.0 t 6.14 53D28 
19.0 t 5.94 53D28 
2001 t 6.29 53D28 

45-131 t table 5414 


Neutron Cross Sections - continued 


53878 L.M.Bollinger, S.P.Harris, C.T.Hibdon, C.0. 
Muéhlhause, Phys. Rev. 92,1527(1953); 87,222A 
(1952); Based on o, (8) = 5D) 

53035 R-S.Carter, H.Palevsky, V.W.Myers, D.ud.Hughes, 
PhySs Revs 92,716(1953); 91, 450A(1953). 

53C45 R.-L.Christensen, Phys. Revs 92, 1509(1953)- 

53C49 uJeH.-Coon,,quoted by UJ.«D.Seagrave, Phys. Rev. 
92, 1222 (1953). 

53018 D.-L-Douglas, A.C.Mewherter, R«P.Schuman, Phys. 
Revs 92, 369, 1095A (1953). 

53020 JsWeM-DuMOnd, H.«CeHoyt, P.E«Marmier, J.sJU.Murray, 
Phys. Rev. 92,202 (1953): 

53028 R.~B-Day, R«L.eHenkel, Phys. Rev. 92,358 (1953)+ 

53F19 H-L.Foote, Ure, HeH«Landon, V.L.eSailor, Phys. 
Revs 92, 656(1953). 

53633 uU.B.Guernsey, C.Goodman, Phys. Revs 92,323(1953)3 
91, 404A(1953). aa es 

53H35 K.FeHansen, R«M.Kiehn, C.Goodman, Phys. Revs 92, 
652(1953).- 

53K53 W-C.Koehler, E.0.Wollan, Phys. Rev. 92,1380 
(1953). 

53K54 C.W.Kimball, G.R-Ringo ,T-R-Robillard, S.Wexler, 
quoted by B-Hamermesh, G~sR-Ringo, $.Wexler, 
Phys. Reve 90, 603 (1953). 

53M51 E.Melkonian, W.W.Havens, Ure, LeJ-eRalnwater, 
Physe Reve 92, 702 (1953). 

53P17 M.U-Poole, Phil. Mage 44, 1398(1953)) Tsotropy 
assumed. 

53P21 S.W.Peterson, H.A.Levyy Se«He-Simonsen, Us Chem. 
PhyS. 21, 2084 (1953). 

53R25 R-Ricamo, Nuovo Cim. 10, 1607 (1953). 

53866 G.H.Stafford, L.H.Stein, Nature 172,1103(1953)- 

53869 J.D.Seagrave, Phys. Revs 92,1222(1953).- 

53T20 A.E.Taylor, Phys. Revs 92, 1071(1953)- 

53W48 Z.Wilhelmi, R.«Brunsz, C.Dabrowski, Bull. Acad. 
Polony Scie 1, 105 (1953)- 

54Ly W.leLinlor, B8.Ragent, Phys. Reve 92,835(1953)5 
93, 951A (1954). 

54M2 H.C.Martin, Phys.» Revs 93, 498 (1954)- 

54UM14 ReL.~Macklin, HeE.-Banta, Science 119, 350(1954). 

5402 A.OkazakIl, S.E.Darden, R.«B.Walton, Phys. Rev. 
93, 461 (1954). 

54W6 U.BeWeddell, J.sH»ROoberts, Phys. Revs 93,924A 


(1954). 


3. GROUND STATE Q’S 


For these data it seemed impractical to follow the 
policy adhered toin the main list of giving the A value 
of atarget nucleus only when enriched material was used 
or when the target element is known to be monoisotopic. 
In the following reactions, the A values assigned by the 
experimenters to target and product nuclei are given as 
superscripts. In cases where enriched material was used, 


Source 


Reaction Value Detector Standard Ref. 
H3(He3,p)He>  — +11.08 CcW  scin|range 53M61 
energy 
He>—> etn +1.00  @|From H’(He?,p)He? Q 53M61 
pe®_—> 2he* +0.0775 value retracted 53A34 
Bl%a,djcl2 ss t4.39 s 53964 
Ba, pcs = tus 2 s 53964 
B!! (4, p)a!2 +1.140 8] VdG s|po a? 53E12 
Bllia,pjc!# = +0.85 2 s 53864 


the superscript is underlined. 

The standard given is that used for the measurement 
of the energy of either the incident or the emitted 
light particle whichever presented the greatest dif- 
ficulty. In cases where the same standard was used for 
both measurements, special mentionof this fact is made 
inthe footnote giving the value assigned tothe standard. 


Reaction Value be tector Standard Ref. 
n!4(p,n)ol# -6.0 2} Cyc ppl 54A4 
n'4 (a, pol? -1.16 Poa ppl 53H33 
c135(a,p)a38 —s +0.81 = a | Cyc a 53K31 
vel (d,p)v52 = +5.072 | vaG s|po a> 53856 
zn§8(d,p)zn®9 +y.j6 15 sein 54E2 
As75(n,y)As"© +7.30 4] Pile soprip res 53376 
se’8(n,y)se??* +7.416 9] Pile s prijp res 53K45 
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Ground State Q's - continued . Ground State Q's - continued 
Source Source ; 

React ion Value Detector Standard Ref. Reaction © Value Detector Standard Ref. 
se’7(n,y)se78"  +10.483 14| Pile soprip res  53K45 pt!95(n,y)pt!96*+7. 929 12] Pile Pres  53K45 
kr8t(d,p)kr85 +3.72 5 | cyc a 5W34 Aul9Z(n,y)au!98 >6.you 2 " a 53B76 
kr88(4, p)Kr87 +3 .30 5| Cyc a 53W34 see aut98 in main list. 
$r86(n,-y)sr87" +8.433 14] Plle soprip res  53K45 712038 (ny) T1204"+6.54 3 " " " 
sr87(n,y)sr88" +11.07 6 n n 53K45 71205 (n,y)T1206"+6.90 3 " " " 
zr9! (n,y)zr92* +8.66 4 " " 53K45 


a Range energy data of Smith, Phys. Rev. 71, 32(1947) 


Nb23(n,v)Nb94 +7.19 3 " " 53B76 b  H, (Poa) = 331,590. This standard was used for 
both incident and emitted particles. 


95 96* 
Mor (ny) Mo ¥9.15 8 f e 5S3KA5 * For evidence for mass assignment see item(by same 
104 authors) in main list under this nucleus or appro- 
RhLO8(n,y)Rn!O4 +6.792 1u " " 53B76 priate element. 
Ag! °7(n,y)ag!98*+7.27 2 " " 53B76 


53A34 SeKeAllison, Phys. Rev. 91, 882 (1953). 


cd! !3(n,y)ca! 4 *9.046 8 : bd 53K45 53876 G.A.Bartholomew, 8.B8.Kinsey, Can. Use Phys» 31, 
1025 (1953). 


53E12 M.MeEIkind, Phys. Revs 92, 127 (1953). 


H E.Hjal HeSlatis Arkiv. Fysik 6, 451; Phys. 
sb!2! (n,v)sb!22"+6. 80 4| Pile ss prip res 53B76 aes Bt a9, 1151 (1953) : : : 


53K31 A«Z.sKranz, W.WeWatson, Phys» Revs 91,1472(1953)- 


Mass assignment because of large o, (cat15) 


y 
pritl(n,y)pr! : +5.83 3 a : . 53K45 B.BeKinsey, GeA.Bartholomew, Can. Je Phys. 31, 
1051(1953)- 
sm! 49(n,-yysm!50 >7.89 6] 8 n 53K45 53M61 C.D.Moak, PhySs Rev+ 92,383} 91,462A(1953)« 
Mass assignment because of large o, (sm!49), See sm!50, 53556 u-E-Schwager, L.A.Cox, PhysS+ Reve 92,102(1953)- 
53564 E.S-ShIre, J«R»Wormald, G.LIndsay-Jones, A«Lundén, 
Tal8L(n,y)Ta! 82 +6.06 7\ Pile S pr|p res 53B76 A.G.Stanley, Phil. Mage 44, 1197 (1953).~ 
53W34 G.WeWheeler, R«B-Schwartz, W.W.Watson, PhySs Reve 
w! 82 (n-yyw! 83* +6.182 8 " " 53K45 92, 121 (1953)- 
183 184* 5uAY F.Ajzenberg, W.Franzen, J.G.Likely, Phys. Rev. 
weer (ny) +7242... 2 \ ° # 93, 925A (1954)« ; : 


BYEZ FeSeEby, ReD«HIIL, WeKeventschke, Phys. Rev. 93, 


pt! 4(n,yypt!95"+6.07 yg " " " 9254 (1954). 
4.MASS DIFFERENCES AND RATIOS 
Where no superscript have been used with Hy, C, and Value Ref. 
O, the weights of the most abundant isotopes, namely 
1, 12, and 16 respectively, are to be understood. alo - Coty +69.052 4y 53E15 
Differences are given in millimass units gTit7? - pri4l -50.9 3 53H58 
Value aets 3Ti48 — yqlt4 -66.7 3 " 
nl ~ ch, +12.591 13 53E15 3Ti50 - yq!50 85.2 5 i 
Ny! ~ Coty +25.177 21 " 3Cro2 - gal 56 -100.4 4 " 
ol6 - ch, +36.399 28 n gMn55 - yo! 65 ty ee 54H4 
(si30 - ${29)/(3(30-5)28) o. 49934 3 53W39 gFe56 ~ El 68 -126.0 3 of 


¢135/¢137 0.945978 3 53H51 3Ga59 — pp207 -196.6 6 ~ 6BH5B 


MASS DIFFERENCES AND RATIOS continued 


2ge7° - ce! 40 
2Ge72 - nal 44 
2Ge72 - smi 44 
2Ge73 ~ yal 46 


2Ge74 -~ nal 48 


2Ge74 - smi 48 
2Ge76 — gm!52 
2as75 ~ yq!50 
2As75 — gm! 50 
2se74 - nq! 48 
ase74 — gm! 48 
2se76 ~ gq!52 
9877 - sn! 54 
ase’? - gq! 54 
28e78 ~ gq! 56 


2se80 ~ gq! 60 
25280 — py! 60 


2se82 - Er! 64 
(Se79 ~ g¢78)/(Se®0-se78) 


2Br79 - gq! 58 
Br79/pr8l 
2pr8l — py!62 


2Rrb85 ~ Er! 70 
25r88 ~ yF!76 
2789 - He!78 


22r90 ~ yF!80 


27r9! - wi82 
2M0% - 9s! 90 


38a!38 ~ 2pp207 


Value 
-56.8 6 
-66.3 2 
-66.9 8 
-65.8 4 
-74.8 2 
-71.9 4 
-76.2 2 
-77.4 4 
-72.5 8 
ot AK) 4 
-70-0 & 
81.4 6 
-81.8 2 
-81.0 2 
-87.5 2 
-94.3 2 
-91.0 8 
95.2 8 
-96.5 4 

0.50081 10 
-86.6 2 

0.975307 

-92.9 6 
mt HB eg 8 
-128.7 6 
-131.6 6 
=-137.1 2 
-135.5 3 
-146.0 4 
-233.8 8 


~ 


NEW NUCLEAR DATA 


53H58 


54H4 


MASS DIFFERENCES AND RATIOS continued 


ce! 40 ~ 2¢¢70 
pri. grit? 
ng 44 _ 3Tits 


ndI44 _ 9Ge72 


nd!46 ~ 2G¢073 
nd!48 ~ ¢e74 
nd!48 — a5¢74 
nd! 50 ~ 37550 
Nd!50 _ 94575 
sm! 44 96¢72 
gm!48 — oGe74 
sm!48 ~ 25e74 
gm!50 —~ 94575 
sm!52 - 2Ge76 
sm!52 ~ 25¢76 
sml54 ~ 95e77 
Gd!54 ~ 9se77 
gd!56 — 3¢752 
gd! 56 ~ o5e78 
Gd!58 - 2Br79 
gd! 60 _ 95680 
py!60 ~ 25680 
py!62 ~ opr8! 


Dy! 64 ~ 95082 
Ho! 65 . 3Mn22 


Er! 64 _ 95¢82 
Er!68 ~ 3Fe56 


Er!70 . 2Rb85 


nfl76 ~ 25788 


Value 


+56.8 


+50.9 


+66.7 
+66.3 
+65.8 
t+74..8 
+72 .3 
+85.2 


+774 


+66.9 
+71.9 
+70.0 
+7225 
+76.2 
81.4 


+81.8 


+81.0 
+100.4 
+87.5 
+86.6 


t9O4.3 


+91.0 
+92.9 


+95.2 


+848 


+96.5 


+126.0 


THI 


+128.7 
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MASS DIFFERENCES AND RATIOS continued se ‘MASS DIFFERENCES AND RATIOS continued 
Value Ref. wines _ _Value 
nfl78 ~ y89 +131.6 9 6 84a 2pb207 - 3pq!38 4999.8 a 
} ant tlle 
Hf!80 _ 27r90 tiS7 et 3 n _  53E15 A-Engler, H. Hintenberger, Helv. Phys. Acta 26, 


657 (1953). 
53H50 W-A-Hardy, G.Silvey, C.«H«Townes, B-F-Burke, Heol 
182 91 , : M.W.P.Standberg, G.W.Parker, V.W.Cohen, Phys “4 
W = 2Zr +135.5 3 " Revs 92, 1532 (19532385,494(1952)- DPing | Bhaae 
53H51 A-Honig, MeL.Stitch, M.eMandel, Phys« Se 925 

901 (1953). 


0s!90 ~ 94095 +146.0 4 " 53458 Bev Neag, HE pudkvorth, cabs tice prees a oe 

53W39 R«L.White, C.H«Townes, Phys. Revs 92, 1256(1953)+ 

pb207 = 36a°9 +196.6 6 53H58 54UH4 Bed«HOgg,H.E.Duckworth, Can. Js Phys. 3265 (1954) ~ 
' ae 

et agz 


dah e Spe be ; 4 


-¢ 


